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Section 1
PE/PG Certification

I certify under penalty of law that this report and all attachments were prepared by me or under my direct supervision

in accordance with the Voluntary Remediation Program Act (O.C.G.A. Section 12-8-101, et seq.). I am a professional

geologist who is registered with the Georgia State Board of Registration for Professional Geologists and I have the

necessary experience and am in charge of the investigation and remediation of this release of regulated substances.

Furthermore, to document my direct oversight of the Voluntary Remediation Plan development, implementation of

corrective action, and long term monitoring, I have attached a monthly summary of hours invoiced and description of

services provided by me to the Voluntary Remediation Program participant since the previous submittal to the

Georgia Environmental Protection Division.

The information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that

there are significant penalties for submitting false information, including the possibility of fine and imprisonment for

knowing violations.

Leonard J. Diprima, Jr. / Georgia PG #949 December 19, 2014

Printed Name and GA PE/PG Number Date

Signature and Stamp
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Section 2
Introduction

Woodard & Curran (W&C) has prepared this Voluntary Investigation and Remediation Plan Semiannual Status

Report (Status Report) in accordance with the Voluntary Remediation Program (VRP) for the Fashion Care/Executive

Care Site (Site), Hazardous Site Inventory (HSI) No. 10786, located at 2211 Savoy Drive, Chamblee, DeKalb County,

Georgia, on behalf of the John F. Rowan, Sr. Item IV Trust (Trust). On July 9, 2010, a Voluntary Investigation and

Remediation Plan Application (VIRP) was submitted to the Georgia Environmental Protection Division (EPD)

Hazardous Sites Response (HSRA) Program for the Site. On December 2, 2010, the EPD approved the VIRP with

comments and entered the Site into the VRP. This Status Report has been prepared to present the activities

conducted from July 3, 2014 through December 18, 2014 for the Site in accordance with the VRP.
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Section 3
Work Performed – July 3, 2014 through December 18, 2014

The activities currently identified to be performed at the Site under the VRP are outlined in the following documents:

 VIRP dated July 9, 2010;

 EPD VIRP approval letter dated December 2, 2010;

 EPD VIRP comment letter dated December 2, 2010;

 VRP Action Plan Technical Memorandum dated February 3, 2011 included as an attachment to the

Financial Assurance submittal to the EPD dated March 2, 2011;

 EPD VIRP Status Report comment letter dated November 13, 2013; and the

 EPD VIRP Status Report comment letter dated August 14, 2014.

The primary activities that have been completed or initiated from July 3, 2014 through December 18, 2014 are listed

below and detail is provided in Sections 3.1 through 3.5.

 Revision of the Conceptual Site Mode (CSM);

 Additional vapor sampling beneath the building located on the Fashion Care property;

 Completion of the modeling of the contaminant transport environment at the Site;

 Preparation of a proposed VRP surface water/groundwater monitoring plan; and

 The sale of the Fashion Care property, Parcel #18-343-13-002, and entry into the Georgia EPD Brownfield

Program.

3.1 Conceptual Site Model

In the EPD comment letter dated August 14, 2014, it was requested that the CSM be revised to include the following

cross-sections to scale:

 From the source area at the drycleaner building, downgradient to Nancy Creek, including monitoring wells

FMW-6 and FMW-9 (Cross-section A-A’);

 Perpendicular to cross-section A-A’ across the source area at the drycleaner building (Cross-section B-B’);

and

 Perpendicular to cross-section A-A’ along Nancy Creek (Cross-section C-C’).

The CSM has been revised in accordance with this request, and the locations of the CSM cross-sections are shown

on Figure 1. Figure 2 presents the CSM cross sections A-A’, B-B’ and C-C’ as noted above. The CSM represents

data acquired during the course of installing boring and monitoring wells, soil sampling conducted, groundwater

monitoring data acquired July 2012, and water table measurements collected April 28, 2014.
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3.2 Vapor Sampling – Fashion Care Building

In November 2014, the EPD requested that additional vapor evaluation associated with the portion of the

groundwater plume extending beneath the existing Fashion Care building, outside the area of soil impacts above

non-residential RRS, be assessed relative to the potential for vapor intrusion. In addition, as part of this evaluation

the vacant space on the east side of the building should be evaluated.

On November 19, 2014, Woodard & Curran performed sub-slab soil gas sampling at three locations within the vacant

space on the east side of the building to be representative of conditions beneath the building outside of the area of

influence of the previously installed vapor mitigation system. Sample locations are shown on Figure 3, and include

one location near the front of the building and two locations near the rear of the building.

Samples were obtained by coring through the existing concrete floor slab to a depth of three inches below the

concrete. The space between each vapor collection point and the surrounding concrete was sealed. The tightness of

the seal was tested by placing a shroud over the sample point, filling the shroud with helium, and testing sub-slab

vapors drawn from the sample point for the presence of helium. Polyethylene tubing was used to connect the sample

points to laboratory-supplied six-liter SUMMA canisters. After purging the volume of air in the tubing, the canister was

opened, and soil gas was collected at a maximum flow rate of 200 ml/minute. Collected soil gas samples were

submitted to TestAmerica Laboratories in Knoxville, Tennessee for analysis by USEPA Method TO-15.

The analytical report for the collected soil gas samples is included in Appendix A. No analytes were detected in any

of the three samples, indicating that groundwater impacts present beneath the building do not pose a vapor risk

outside of the vapor mitigation system area of influence. Due to the presence of an approved cap over the source

material and the discontinued use of PCE at the property, groundwater impacts are predicted to only diminish in the

future and the risk associated with the vapor pathway will not increase.

3.3 Contaminant Transport Modeling

Contaminant transport modeling was conducted to evaluate the potential for additional exposure pathways to arise,

and for known exposure pathways to become complete at levels that could impact potential receptors at levels above

regulatory limits. The known receptors are the portions of the properties that have been impacted by the migration of

the groundwater contaminant plume, and Nancy Creek that receives discharge from the plume.

Contaminant transport was evaluated using the following steps:

 Modeling of the transfer of soil contamination to the groundwater flow system by modeling the transfer of

contaminant mass to the groundwater system with a soil flushing calculation.

 Groundwater modeling of flow and contaminant transport for the Site. Groundwater flow was simulated

using MODFLOW 2000 (Harbaugh et al, 2000), modeling three dimensional groundwater flow.

 The computer code used to simulate contaminant transport was MT3DMS (Zheng and Wang, 1999).

MT3DMS is a code for simulating transport of contaminants in three dimensions and uses the outputs from

MODFLOW to calculate simulate transport in groundwater.
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 Contaminant transport modeling was conducted in three distinct steps. The first step was to model

distribution of total dissolved VOCs in the groundwater. The second step was to model the anticipated

maximum concentration of PCE in the future, as this compound is the most prevalent compound at the Site

with the lowest In-Stream Water Quality Standard (ISWQS). The third step was to evaluate the likely relative

concentrations of the daughter products of PCE decay at the Site at the time of the maximum future PCE

concentration and then compare these concentrations to the appropriate environmental standards. In order

to understand the maximum expected concentration of each of the daughter products at the time of

maximum PCE concentration, a simulation using BIOCHLOR22 was performed.

 In order to evaluate the potential for PCE and or its degradation products to be present in the stream above

ISWQS, a groundwater to surface water mixing calculation was performed. The concentrations for PCE,

TCE, DCE and VC in groundwater predicted in the previous modeled sections were then blended based on

modeled groundwater discharge and the volume of flow in Nancy Creek at the Site at 7Q10 conditions.

Based on the modeling exercises completed, the plume will likely remain stable or decrease over the next 60 years.

The plume generally appears to migrate down the axis of the Nancy Creek valley on the northern side of the creek.

Generally, the overall plume distribution appears to be monitored adequately by the existing well network. Given

these observations, the following conclusions/recommendations are made:

 The predicted plume footprint does not expand substantially beyond the existing monitoring well network;

 As the source area is depleted, the center of maximum plume concentration will slowly migrate and continue

to degrade as it migrates toward Nancy Creek;

 The maximum modeled concentration of PCE is predicted to discharge to Nancy Creek approximately 41

years after the source remediation effort conducted in 2008;

 Mixing calculations for the predicted maximum concentrations of PCE and daughter products in Nancy

Creek indicate that ISWQS will not be exceeded; and

 No other receptors for the groundwater plume are present within the existing or predicted footprint of the

VOC plume at the Site.

A detailed report describing the contaminant transport modeling and findings is in Appendix B.

3.4 Proposed VRP Monitoring Plan

Based upon the results of the contaminant transport modeling with the current dataset, there will be no completed

exposure pathways resulting from the migration and continued degradation of the groundwater plume. In order to

confirm the predicted exposure trends for the Site, it is proposed that a limited groundwater and surface water

sampling plan be initiated and the data acquired be input into the contaminant transport model to confirm the current

results.

The outline of the monitoring plan would be to sample the following network of existing monitoring wells and surface

water locations for two consecutive annual sampling events. The locations are shown on Figure 4.
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 Monitoring Wells: FMW-4, FMW-6, FMW-9, FMW-12, and FMW-16

 Surface Water Locations: SW-1, SW-2 and SW-3.

Samples would be analyzed for the site-specific volatile organic compound list previously approved under the VRP.

At the conclusion of the second sampling event, the data acquired would be input into the contaminant transport

model to confirm the current results. Annual monitoring reports would be submitted for each of these events. The

second annual monitoring report would also present the results of the modeling with recommendations based upon

the results.

If this outline is acceptable to EPD based upon review of the enclosed information, a formal VRP Monitoring Plan will

be presented in the VRP Compliance Status Report.

3.5 Sale of Fashion Care Property – Entry into Brownfield Program

On October 31, 2014 the Fashion Care property, Tax Parcel # 18-343-13-002 (address 2211 Savoy Drive,

Chamblee, DeKalb County, Georgia), was entered into the Georgia EPD Brownfield Program by the prospective

purchaser, Charles and Wendy Pero. To enter the property into the Brownfield Program, a Prospective Purchaser

Compliance Status Report (PPCSR) was prepared entirely using data and information from documents submitted

under the HSRA Program and VRP. A Limitation of Liability letter (LoL) was obtained from the EPD on December 3,

2014 and is provided in Appendix C. The LoL requires the new owner to adhere to the following conditions, as

written:

1. The Peros must submit a notice of purchase of the above referenced property by no later than ten (10) days

after closing to EPD. Please include documentation of the prohibition of the use of tetrachloroethene on the

Property.

2. The Peros will give any responsible party for groundwater contamination and/or EPD access to the subject

property to perform groundwater sampling and to implement an EPD approved corrective action plan or

workplan for groundwater.

3. The Peros will ensure that the requirements of the Uniform Environmental Covenant (UEC) are abided by

and that the required engineering controls are properly operated and maintained.

4. In the event that the Peros wish to sell the subject property, the Peros must provide fifteen (15) days notice

to EPD of its intent to offer for sale the subject property or any portion thereof. All documents offering the

subject property or portion of the subject property for sale will include a copy of the PPCSR, the UEC, any

other documents required by the UEC or the Act, and a copy of this letter. EPD shall be provided with the

name, address, phone number, and contact person for the new property owner(s) within ten (10) days of

sale.

5. For the purpose of determining liability for continuing or future releases of regulated substances upon or

from the properties, the background or baseline concentration for any and all releases will be based on the

information provided in the PPCSR pursuant to Section 12-8-208(d) of the Act.
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The Trust will continue to execute the requirements for the Site under the VRP until completion.

Of note, during the sale and acquisition process for the property it was determined that the approximate property

boundaries depicted for this parcel in all HSRA Program and VRP documents were incorrect. Figure 5 shows the

proper approximate property boundaries. The legal description used in all previous submittals is correct. The property

boundaries in all figures presented in the VRP PPCSR, summarizing all activities and conclusions for the VRP site,

will show the corrected boundaries.
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Section 4
Work to be Performed

The additional activities anticipated to be performed for the Site through completion of the VIRP are outlined in the

VIRP dated July 9, 2010, the EPD VIRP approval letter dated December 2, 2010, the EPD VIRP comment letter

dated December 2, 2010, and the VRP Action Plan Technical Memorandum dated February 3, 2011 included as an

attachment to the Financial Assurance submittal to the EPD dated March 2, 2011. Additional comments provided by

the EPD regarding the June 2, 2012, December 2, 2012 and June 2, 2013 Status Reports in correspondence dated

November 13, 2013; and EPD comments received August 14, 2014 regarding the July 3, 2014 Status Report will also

be addressed during the execution of the VIRP.

These tasks are presented on Figure 6. The primary tasks anticipated to be completed during the next six months for

the period ending June 3, 2014 are presented below:

 Submittal of the VRP Compliance Status Report for the Site; and

 Submittal of a Groundwater/Surface Water VRP Monitoring Plan for the Site.

The tasks currently identified to complete the VIRP are presented on Figure 7, a revised estimated schedule. This

schedule will be revised with the submittal of each Semiannual Status Report, as required.



Fashion Care/Executive Care Site – Semiannual Status Report 10 December 19, 2014

Section 5
Professional Services Hours This Period

A total of approximately 260 professional service hours have been completed by Woodard & Curran from July 3,

2014 through December 18, 2014. Of these total hours, 75.5 hours were utilized by the professional geologist

overseeing the VRP project. The approximate distribution of hours utilized for implementation of the VRP during this

period is presented below.

Company Month/Year
Project

Manager /
P.G. hours

Total Hours
Worked

Woodard & Curran July 2014 25.25 29.25

Woodard & Curran August 2014 10.5 26.25

Woodard & Curran September 2014 12.5 63.75

Woodard & Curran October 2014 12.5 43.75

Woodard & Curran November 2014 7.5 56.25

Woodard & Curran December 2014 7.25 10.75

Total Hours 75.5 260

Note: The above hours do not include subcontractor hours worked for Woodard & Curran.
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Figures
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(5) COMPLETE
Obtain EPD 7Q10 surface

water calculations and
measuring location

EPD #1CL

(1) COMPLETE
Re-evaluate MW-23D
construction details

EPD #7CL

(2) COMPLETE
Develop initial estimated cost for VRP

implementation through CSR and
monitoring period (3/2/11)

EPD #1

(3) COMPLETE
Develop Budget Estimate for Vapor

Mitigation System at FC
EPD #1

(6) COMPLETE
Develop Draft Environmental Covenant Detail on all Properties

EPD #11,12CL
Final Covenants have been approved, but not executed.

(8) COMPLETE
Near-Term Surface Water Sampling Events: Conduct 4

Events w/in 30-days
EPD #2CL

There were no detections during this event.

(7) COMPLETE
Prepare “Corrective Action Plan” to be

implemented if a surface water detection occurs
EPD #3CL

(9) COMPLETE
Schedule 4 additional Near-Term Surface Water Sampling

Events
EPD #2CL

There were no detections during these events.

(11) COMPLETE

Complete horizontal groundwater delineation beyond
FMW-15. Installed FMW-17.

 Installed 1 shallow monitoring wells & collect full round
of groundwater and surface water samples for
modeling and VRP baseline.

EPD #6CL

(10)

Confirm Conceptual Site Model (CSM)

 Install borings across impacted area to confirm
presence/absence of dry silt. EPD #7CL COMPLETE

 Install deeper soil zone well to establish vertical gradient &
attempt to avoid bedrock well. EPD #9CL
COMPLETE/ABORTED

 Install piezometers across creek to confirm creek is a
gaining stream from both sides. EPD #6CL OMITTED

 Conduct well slug test to calculate shallow water bearing
zone properties. EPD #8CL ADDITIONAL SLUG TESTS WERE
COMPLETED IN 9/2014 AT FMW-1, FMW-4 AND FMW-9
FOR THE CSM

 CSM WAS REVISED TO INCLUDE THREE CROSS-SECTIONS

(14) COMPLETE
Run Leaching Model:

Soil Contamination to Groundwater
EPD #1CL

(15) COMPLETE
Run Groundwater Model:

Source Area to Creek
EPD #1CL

 Compare to actual groundwater concentrations

(16) COMPLETE
Rerun Mixing Zone Model:

Groundwater to Surface Water
(NPDES Reasonable Potential Procedures)

EPD #1CL

(19)
Prepare VRP Compliance Status Report (CSR)

EPD #1

Detections

Figure 6
December 19, 2014

Flow Chart – Voluntary Investigation & Remediation Plan Tasks
(Completed tasks are noted.)

See Page 2

(13)
Develop modeling process COMPLETE/ methods and
meet with EPD to obtain methods approval, results of

fieldwork and final Conceptual Site Model

(4) COMPLETE
Develop final design and cost
estimate for Vapor Mitigation

System

Page 1 of 2

(17) PLAN PROPOSED
Develop Groundwater/Surface Water VRP Monitoring Plan

EPD #6CL

(20) PROPOSED
Implement Groundwater/Surface Water VRP Monitoring

Plan
• 2 years Annual Sampling with Annual Reporting
• Rerun Contaminant Transport Model at year 2

Yes

(12) COMPLETE

Evaluate Vapor Intrusion for Dentist's Building

 Collect 2 vapor samples beneath slab
 Depending on results, run Vapor Intrusion Model.

EPD #16CL
No vapor intrusion risk was identified.

(18) COMPLETE
 Install Vapor mitigation system on Fashion Care

building. COMPLETE; ASSESSMENT RELATIVE TO
GROUNDWATER IMPACTS COMPLETED – NO RISK
IDENTIFIED
 Execute Environmental Covenants by owners on

required properties COMPLETE. No covenant required
on parcel 18-333-02-023.
 Final execution of UEC requirements to be completed.
COMPLETE

Remove Property from the Georgia Hazardous Site
Inventory (HSI)

Detections

Yes

Planning Stage

Fieldwork/Data Collection & CSM completion

Predictive Contaminant Modeling

Final Documents

Corrective Measures & Monitoring

STAGES OF WORK

Note: The fieldwork in Items 10 through 12 will need to be
conducted even if surface water detections are found.

No



(8) COMPLETE
Near-Term Surface Water Sampling Events: Conduct 4 Events

w/in 30-days
EPD #2CL

There were no detections during these events.

(9) COMPLETE
Schedule as soon as possible the 4 additional Near-Term

Surface Water Sampling Events
• Implement surface water CAP (Item 8)

EPD #2CL
There were no detections during these events.

Detections
No

Yes
< ISWQS

Discuss Results with EPD to try to return to Page 1 path

Perform Screening Level Ecological Risk Assessment

Based upon the cost to eliminate exposure pathways for
the VRP, determine which program remains the best

choice to continue under; VRP or HSRA

From Page 1

Figure 6 Contd.
December 19, 2014

Flow Chart – Voluntary Investigation & Remediation Plan Tasks

Page 2 of 2

Evaluate remedial options that would eliminate the
exposure pathway of contaminant discharge to the creek

No Ecological Risk
Identified

Yes
> ISWQS

ISWQS = Georgia In-Stream Water Quality Standards

Evaluate remedial options that would eliminate the
exposure pathway of contaminant discharge to the creekBased upon the cost to eliminate exposure pathways for

the VRP, determine which program remains the best
choice to continue under; VRP or HSRA

Note: The fieldwork in Items 10 through 12 will need to be
conducted even if surface water detections are found.



ID Task Name Duration Start Finish

1 VIRP Application Submittal 0 days Fri 7/9/10 Fri 7/9/10

2 EPD Approval of VIRP 0 days Thu 12/2/10 Thu 12/2/10

3 1st VIRP Status Report 0 days Thu 6/2/11 Thu 6/2/11

4 Vapor Sampling Evaluation/J&E Modeling 132 days Thu 6/2/11 Fri 12/2/11

5 Revise Draft Ecs 132 days Thu 6/2/11 Fri 12/2/11

6 Final Design for Vapor Mitigation System 132 days Thu 6/2/11 Fri 12/2/11

7 Conduct 8 Surface Water Sampling Events 65 days Mon 8/1/11 Sat 10/29/11

8 2nd VIRP Status Report 0 days Fri 12/2/11 Fri 12/2/11

9 Finalize J&E Vapor Models 132 days Fri 12/2/11 Mon 6/4/12

10 Finalize Utility & Construction Worker Standards 132 days Fri 12/2/11 Mon 6/4/12

11 Finalize Environmental Covenants 132 days Fri 12/2/11 Mon 6/4/12

12 3rd VIRP Status Report 0 days Mon 6/4/12 Mon 6/4/12

13 Full Round of Groundwater & Surface Water Samples 131 days Mon 6/4/12 Mon 12/3/12

14 Execute Environmental Covenants (2 of 3) 131 days Mon 6/4/12 Mon 12/3/12

15 4th VIRP Status Report 0 days Mon 12/3/12 Mon 12/3/12

16 Attempt to Execute ASL Environmental Covenant 131 days Mon 12/3/12 Mon 6/3/13

17 Complete Horizontal Groundwater Delineation 131 days Mon 12/3/12 Mon 6/3/13

18 5th VIRP Status Report 0 days Mon 6/3/13 Mon 6/3/13

19 Fieldwork to Confirm CSM 131 days Mon 6/3/13 Mon 12/2/13

20 6th VIRP Status Report 0 days Tue 12/3/13 Tue 12/3/13

21 Collect Additional Round of GW and SW Samples 131 days Tue 12/3/13 Tue 6/3/14

22 Prepare Surface Water CAP 131 days Tue 12/3/13 Tue 6/3/14

23 Complete Filing of Environmental Covenants 131 days Tue 12/3/13 Tue 6/3/14

24 Complete Vertical Groundwater Delineation 131 days Tue 12/3/13 Tue 6/3/14

25 Install Vapor Mitigation System - Fashion Care Building 131 days Mon 12/2/13 Mon 6/2/14

26 7th VIRP Status Report 0 days Tue 6/3/14 Tue 6/3/14

27 Site Fate & Transport Modeling 145 days Mon 6/2/14 Fri 12/19/14

28 Prepare VRP CSR 118 days Tue 6/3/14 Thu 11/13/14

29 Submit VRP CSR 0 days Thu 11/13/14 Thu 11/13/14

30 Additonal Vapor Sampling 15 days Mon 11/17/14 Fri 12/5/14

31 8th VIRP Status Report 0 days Fri 12/19/14 Fri 12/19/14

32 Prepare VRP Groundwater & Surface Water Monitoring Plan 40 days Mon 1/5/15 Fri 2/27/15

33 Prepare VRP CSR 40 days Mon 1/5/15 Fri 2/27/15

34 Submit VRP CSR/Monitoring Plan 1 day Mon 3/2/15 Mon 3/2/15

35 Implement Groundwater & Surface Water Monitoring Plan 0 days Tue 3/3/15 Tue 3/3/15

7/9/10

12/2/10

6/2/11

12/2/11

6/4/12

12/3/12

6/3/13

12/3/13
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Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
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Figure 7
Estimated Voluntary Remediation Plan Schedule
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Knoxville
5815 Middlebrook Pike
Knoxville, TN 37921
Tel: (865)291-3000

TestAmerica Job ID: 140-2355-1
Client Project/Site: Fashion Care - 226203.00

For:
Woodard & Curran Inc
2055 Sugarloaf Circle
Suite 175
Duluth, Georgia 30097

Attn: Bryan Maurer

Authorized for release by:
12/4/2014 4:52:35 PM

Ryan Henry, Project Manager I
(865)291-3000
william.henry@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Knoxville
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Case Narrative
Client: Woodard & Curran Inc TestAmerica Job ID: 140-2355-1

Project/Site: Fashion Care - 226203.00

Job ID: 140-2355-1

Laboratory: TestAmerica Knoxville

Narrative

Job Narrative

140-2355-1

Comments

No additional comments. 

Receipt 

The samples were received on 11/21/2014 9:10 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.

Air - GC/MS VOA 

Method(s) TO 14A, TO 15 LL, TO-14A, TO-15:  EPA methods TO-14A and TO-15 specify the use of humidified “zero air” as the blank 

reagent for canister cleaning, instrument calibration and sample analysis.  Ultra-high purity humidified nitrogen from a cryogenic reservoir 

is used in place of “zero air” by TestAmerica Knoxville.

No additional analytical or quality issues were noted.
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Detection Summary
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Client Sample ID: SV-1 Lab Sample ID: 140-2355-1

 No Detections.

Client Sample ID: SV-2 Lab Sample ID: 140-2355-2

 No Detections.

Client Sample ID: SV-3 Lab Sample ID: 140-2355-3

 No Detections.

TestAmerica Knoxville

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID: 140-2355-1Client Sample ID: SV-1
Matrix: AirDate Collected: 11/19/14 16:18

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

1,1,1-Trichloroethane ND 2.0 ppb v/v 11/25/14 02:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 ppb v/v 11/25/14 02:08 11,1,2,2-Tetrachloroethane ND

2.0 ppb v/v 11/25/14 02:08 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 ppb v/v 11/25/14 02:08 11,1,2-Trichloroethane ND

2.0 ppb v/v 11/25/14 02:08 11,1-Dichloroethane ND

2.0 ppb v/v 11/25/14 02:08 11,1-Dichloroethene ND

10 ppb v/v 11/25/14 02:08 11,2,4-Trichlorobenzene ND

2.0 ppb v/v 11/25/14 02:08 11,2,4-Trimethylbenzene ND

2.0 ppb v/v 11/25/14 02:08 11,2-Dibromoethane (EDB) ND

2.0 ppb v/v 11/25/14 02:08 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.0 ppb v/v 11/25/14 02:08 11,2-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 02:08 11,2-Dichloroethane ND

2.0 ppb v/v 11/25/14 02:08 11,2-Dichloropropane ND

2.0 ppb v/v 11/25/14 02:08 11,3,5-Trimethylbenzene ND

2.0 ppb v/v 11/25/14 02:08 11,3-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 02:08 11,4-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 02:08 1Benzene ND

4.0 ppb v/v 11/25/14 02:08 1Benzyl chloride ND

2.0 ppb v/v 11/25/14 02:08 1Bromomethane ND

2.0 ppb v/v 11/25/14 02:08 1Carbon tetrachloride ND

2.0 ppb v/v 11/25/14 02:08 1Chlorobenzene ND

2.0 ppb v/v 11/25/14 02:08 1Chloroethane ND

2.0 ppb v/v 11/25/14 02:08 1Chloroform ND

5.0 ppb v/v 11/25/14 02:08 1Chloromethane ND

2.0 ppb v/v 11/25/14 02:08 1cis-1,2-Dichloroethene ND

2.0 ppb v/v 11/25/14 02:08 1cis-1,3-Dichloropropene ND

2.0 ppb v/v 11/25/14 02:08 1Dichlorodifluoromethane ND

2.0 ppb v/v 11/25/14 02:08 1Ethylbenzene ND

10 ppb v/v 11/25/14 02:08 1Hexachlorobutadiene ND

10 ppb v/v 11/25/14 02:08 1Methyl tert-butyl ether ND

5.0 ppb v/v 11/25/14 02:08 1Methylene Chloride ND

2.0 ppb v/v 11/25/14 02:08 1m-Xylene & p-Xylene ND

5.0 ppb v/v 11/25/14 02:08 1Naphthalene ND

2.0 ppb v/v 11/25/14 02:08 1o-Xylene ND

2.0 ppb v/v 11/25/14 02:08 1Styrene ND

2.0 ppb v/v 11/25/14 02:08 1Tetrachloroethene ND

2.0 ppb v/v 11/25/14 02:08 1Toluene ND

2.0 ppb v/v 11/25/14 02:08 1trans-1,3-Dichloropropene ND

2.0 ppb v/v 11/25/14 02:08 1Trichloroethene ND

2.0 ppb v/v 11/25/14 02:08 1Trichlorofluoromethane ND

2.0 ppb v/v 11/25/14 02:08 1Vinyl chloride ND

RL MDL

1,1,1-Trichloroethane ND 11 ug/m3 11/25/14 02:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

14 ug/m3 11/25/14 02:08 11,1,2,2-Tetrachloroethane ND

15 ug/m3 11/25/14 02:08 11,1,2-Trichloro-1,2,2-trifluoroethane ND

11 ug/m3 11/25/14 02:08 11,1,2-Trichloroethane ND

8.1 ug/m3 11/25/14 02:08 11,1-Dichloroethane ND

7.9 ug/m3 11/25/14 02:08 11,1-Dichloroethene ND
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Client Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID: 140-2355-1Client Sample ID: SV-1
Matrix: AirDate Collected: 11/19/14 16:18

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,2,4-Trichlorobenzene ND 74 ug/m3 11/25/14 02:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.8 ug/m3 11/25/14 02:08 11,2,4-Trimethylbenzene ND

15 ug/m3 11/25/14 02:08 11,2-Dibromoethane (EDB) ND

14 ug/m3 11/25/14 02:08 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

12 ug/m3 11/25/14 02:08 11,2-Dichlorobenzene ND

8.1 ug/m3 11/25/14 02:08 11,2-Dichloroethane ND

9.2 ug/m3 11/25/14 02:08 11,2-Dichloropropane ND

9.8 ug/m3 11/25/14 02:08 11,3,5-Trimethylbenzene ND

12 ug/m3 11/25/14 02:08 11,3-Dichlorobenzene ND

12 ug/m3 11/25/14 02:08 11,4-Dichlorobenzene ND

6.4 ug/m3 11/25/14 02:08 1Benzene ND

21 ug/m3 11/25/14 02:08 1Benzyl chloride ND

7.8 ug/m3 11/25/14 02:08 1Bromomethane ND

13 ug/m3 11/25/14 02:08 1Carbon tetrachloride ND

9.2 ug/m3 11/25/14 02:08 1Chlorobenzene ND

5.3 ug/m3 11/25/14 02:08 1Chloroethane ND

9.8 ug/m3 11/25/14 02:08 1Chloroform ND

10 ug/m3 11/25/14 02:08 1Chloromethane ND

7.9 ug/m3 11/25/14 02:08 1cis-1,2-Dichloroethene ND

9.1 ug/m3 11/25/14 02:08 1cis-1,3-Dichloropropene ND

9.9 ug/m3 11/25/14 02:08 1Dichlorodifluoromethane ND

8.7 ug/m3 11/25/14 02:08 1Ethylbenzene ND

110 ug/m3 11/25/14 02:08 1Hexachlorobutadiene ND

36 ug/m3 11/25/14 02:08 1Methyl tert-butyl ether ND

17 ug/m3 11/25/14 02:08 1Methylene Chloride ND

8.7 ug/m3 11/25/14 02:08 1m-Xylene & p-Xylene ND

26 ug/m3 11/25/14 02:08 1Naphthalene ND

8.7 ug/m3 11/25/14 02:08 1o-Xylene ND

8.5 ug/m3 11/25/14 02:08 1Styrene ND

14 ug/m3 11/25/14 02:08 1Tetrachloroethene ND

7.5 ug/m3 11/25/14 02:08 1Toluene ND

9.1 ug/m3 11/25/14 02:08 1trans-1,3-Dichloropropene ND

11 ug/m3 11/25/14 02:08 1Trichloroethene ND

11 ug/m3 11/25/14 02:08 1Trichlorofluoromethane ND

5.1 ug/m3 11/25/14 02:08 1Vinyl chloride ND

4-Bromofluorobenzene (Surr) 97 60 - 140 11/25/14 02:08 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 140-2355-2Client Sample ID: SV-2
Matrix: AirDate Collected: 11/19/14 16:25

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

1,1,1-Trichloroethane ND 2.0 ppb v/v 11/25/14 02:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 ppb v/v 11/25/14 02:50 11,1,2,2-Tetrachloroethane ND

2.0 ppb v/v 11/25/14 02:50 11,1,2-Trichloro-1,2,2-trifluoroethane ND
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Client Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID: 140-2355-2Client Sample ID: SV-2
Matrix: AirDate Collected: 11/19/14 16:25

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,1,2-Trichloroethane ND 2.0 ppb v/v 11/25/14 02:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 ppb v/v 11/25/14 02:50 11,1-Dichloroethane ND

2.0 ppb v/v 11/25/14 02:50 11,1-Dichloroethene ND

10 ppb v/v 11/25/14 02:50 11,2,4-Trichlorobenzene ND

2.0 ppb v/v 11/25/14 02:50 11,2,4-Trimethylbenzene ND

2.0 ppb v/v 11/25/14 02:50 11,2-Dibromoethane (EDB) ND

2.0 ppb v/v 11/25/14 02:50 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.0 ppb v/v 11/25/14 02:50 11,2-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 02:50 11,2-Dichloroethane ND

2.0 ppb v/v 11/25/14 02:50 11,2-Dichloropropane ND

2.0 ppb v/v 11/25/14 02:50 11,3,5-Trimethylbenzene ND

2.0 ppb v/v 11/25/14 02:50 11,3-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 02:50 11,4-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 02:50 1Benzene ND

4.0 ppb v/v 11/25/14 02:50 1Benzyl chloride ND

2.0 ppb v/v 11/25/14 02:50 1Bromomethane ND

2.0 ppb v/v 11/25/14 02:50 1Carbon tetrachloride ND

2.0 ppb v/v 11/25/14 02:50 1Chlorobenzene ND

2.0 ppb v/v 11/25/14 02:50 1Chloroethane ND

2.0 ppb v/v 11/25/14 02:50 1Chloroform ND

5.0 ppb v/v 11/25/14 02:50 1Chloromethane ND

2.0 ppb v/v 11/25/14 02:50 1cis-1,2-Dichloroethene ND

2.0 ppb v/v 11/25/14 02:50 1cis-1,3-Dichloropropene ND

2.0 ppb v/v 11/25/14 02:50 1Dichlorodifluoromethane ND

2.0 ppb v/v 11/25/14 02:50 1Ethylbenzene ND

10 ppb v/v 11/25/14 02:50 1Hexachlorobutadiene ND

10 ppb v/v 11/25/14 02:50 1Methyl tert-butyl ether ND

5.0 ppb v/v 11/25/14 02:50 1Methylene Chloride ND

2.0 ppb v/v 11/25/14 02:50 1m-Xylene & p-Xylene ND

5.0 ppb v/v 11/25/14 02:50 1Naphthalene ND

2.0 ppb v/v 11/25/14 02:50 1o-Xylene ND

2.0 ppb v/v 11/25/14 02:50 1Styrene ND

2.0 ppb v/v 11/25/14 02:50 1Tetrachloroethene ND

2.0 ppb v/v 11/25/14 02:50 1Toluene ND

2.0 ppb v/v 11/25/14 02:50 1trans-1,3-Dichloropropene ND

2.0 ppb v/v 11/25/14 02:50 1Trichloroethene ND

2.0 ppb v/v 11/25/14 02:50 1Trichlorofluoromethane ND

2.0 ppb v/v 11/25/14 02:50 1Vinyl chloride ND

RL MDL

1,1,1-Trichloroethane ND 11 ug/m3 11/25/14 02:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

14 ug/m3 11/25/14 02:50 11,1,2,2-Tetrachloroethane ND

15 ug/m3 11/25/14 02:50 11,1,2-Trichloro-1,2,2-trifluoroethane ND

11 ug/m3 11/25/14 02:50 11,1,2-Trichloroethane ND

8.1 ug/m3 11/25/14 02:50 11,1-Dichloroethane ND

7.9 ug/m3 11/25/14 02:50 11,1-Dichloroethene ND

74 ug/m3 11/25/14 02:50 11,2,4-Trichlorobenzene ND

9.8 ug/m3 11/25/14 02:50 11,2,4-Trimethylbenzene ND

15 ug/m3 11/25/14 02:50 11,2-Dibromoethane (EDB) ND
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Client Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID: 140-2355-2Client Sample ID: SV-2
Matrix: AirDate Collected: 11/19/14 16:25

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,2-Dichloro-1,1,2,2-tetrafluoroethane ND 14 ug/m3 11/25/14 02:50 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

12 ug/m3 11/25/14 02:50 11,2-Dichlorobenzene ND

8.1 ug/m3 11/25/14 02:50 11,2-Dichloroethane ND

9.2 ug/m3 11/25/14 02:50 11,2-Dichloropropane ND

9.8 ug/m3 11/25/14 02:50 11,3,5-Trimethylbenzene ND

12 ug/m3 11/25/14 02:50 11,3-Dichlorobenzene ND

12 ug/m3 11/25/14 02:50 11,4-Dichlorobenzene ND

6.4 ug/m3 11/25/14 02:50 1Benzene ND

21 ug/m3 11/25/14 02:50 1Benzyl chloride ND

7.8 ug/m3 11/25/14 02:50 1Bromomethane ND

13 ug/m3 11/25/14 02:50 1Carbon tetrachloride ND

9.2 ug/m3 11/25/14 02:50 1Chlorobenzene ND

5.3 ug/m3 11/25/14 02:50 1Chloroethane ND

9.8 ug/m3 11/25/14 02:50 1Chloroform ND

10 ug/m3 11/25/14 02:50 1Chloromethane ND

7.9 ug/m3 11/25/14 02:50 1cis-1,2-Dichloroethene ND

9.1 ug/m3 11/25/14 02:50 1cis-1,3-Dichloropropene ND

9.9 ug/m3 11/25/14 02:50 1Dichlorodifluoromethane ND

8.7 ug/m3 11/25/14 02:50 1Ethylbenzene ND

110 ug/m3 11/25/14 02:50 1Hexachlorobutadiene ND

36 ug/m3 11/25/14 02:50 1Methyl tert-butyl ether ND

17 ug/m3 11/25/14 02:50 1Methylene Chloride ND

8.7 ug/m3 11/25/14 02:50 1m-Xylene & p-Xylene ND

26 ug/m3 11/25/14 02:50 1Naphthalene ND

8.7 ug/m3 11/25/14 02:50 1o-Xylene ND

8.5 ug/m3 11/25/14 02:50 1Styrene ND

14 ug/m3 11/25/14 02:50 1Tetrachloroethene ND

7.5 ug/m3 11/25/14 02:50 1Toluene ND

9.1 ug/m3 11/25/14 02:50 1trans-1,3-Dichloropropene ND

11 ug/m3 11/25/14 02:50 1Trichloroethene ND

11 ug/m3 11/25/14 02:50 1Trichlorofluoromethane ND

5.1 ug/m3 11/25/14 02:50 1Vinyl chloride ND

4-Bromofluorobenzene (Surr) 98 60 - 140 11/25/14 02:50 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 140-2355-3Client Sample ID: SV-3
Matrix: AirDate Collected: 11/19/14 17:08

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air
RL MDL

1,1,1-Trichloroethane ND 2.0 ppb v/v 11/25/14 03:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 ppb v/v 11/25/14 03:33 11,1,2,2-Tetrachloroethane ND

2.0 ppb v/v 11/25/14 03:33 11,1,2-Trichloro-1,2,2-trifluoroethane ND

2.0 ppb v/v 11/25/14 03:33 11,1,2-Trichloroethane ND

2.0 ppb v/v 11/25/14 03:33 11,1-Dichloroethane ND

2.0 ppb v/v 11/25/14 03:33 11,1-Dichloroethene ND
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Client Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID: 140-2355-3Client Sample ID: SV-3
Matrix: AirDate Collected: 11/19/14 17:08

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,2,4-Trichlorobenzene ND 10 ppb v/v 11/25/14 03:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 ppb v/v 11/25/14 03:33 11,2,4-Trimethylbenzene ND

2.0 ppb v/v 11/25/14 03:33 11,2-Dibromoethane (EDB) ND

2.0 ppb v/v 11/25/14 03:33 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

2.0 ppb v/v 11/25/14 03:33 11,2-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 03:33 11,2-Dichloroethane ND

2.0 ppb v/v 11/25/14 03:33 11,2-Dichloropropane ND

2.0 ppb v/v 11/25/14 03:33 11,3,5-Trimethylbenzene ND

2.0 ppb v/v 11/25/14 03:33 11,3-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 03:33 11,4-Dichlorobenzene ND

2.0 ppb v/v 11/25/14 03:33 1Benzene ND

4.0 ppb v/v 11/25/14 03:33 1Benzyl chloride ND

2.0 ppb v/v 11/25/14 03:33 1Bromomethane ND

2.0 ppb v/v 11/25/14 03:33 1Carbon tetrachloride ND

2.0 ppb v/v 11/25/14 03:33 1Chlorobenzene ND

2.0 ppb v/v 11/25/14 03:33 1Chloroethane ND

2.0 ppb v/v 11/25/14 03:33 1Chloroform ND

5.0 ppb v/v 11/25/14 03:33 1Chloromethane ND

2.0 ppb v/v 11/25/14 03:33 1cis-1,2-Dichloroethene ND

2.0 ppb v/v 11/25/14 03:33 1cis-1,3-Dichloropropene ND

2.0 ppb v/v 11/25/14 03:33 1Dichlorodifluoromethane ND

2.0 ppb v/v 11/25/14 03:33 1Ethylbenzene ND

10 ppb v/v 11/25/14 03:33 1Hexachlorobutadiene ND

10 ppb v/v 11/25/14 03:33 1Methyl tert-butyl ether ND

5.0 ppb v/v 11/25/14 03:33 1Methylene Chloride ND

2.0 ppb v/v 11/25/14 03:33 1m-Xylene & p-Xylene ND

5.0 ppb v/v 11/25/14 03:33 1Naphthalene ND

2.0 ppb v/v 11/25/14 03:33 1o-Xylene ND

2.0 ppb v/v 11/25/14 03:33 1Styrene ND

2.0 ppb v/v 11/25/14 03:33 1Tetrachloroethene ND

2.0 ppb v/v 11/25/14 03:33 1Toluene ND

2.0 ppb v/v 11/25/14 03:33 1trans-1,3-Dichloropropene ND

2.0 ppb v/v 11/25/14 03:33 1Trichloroethene ND

2.0 ppb v/v 11/25/14 03:33 1Trichlorofluoromethane ND

2.0 ppb v/v 11/25/14 03:33 1Vinyl chloride ND

RL MDL

1,1,1-Trichloroethane ND 11 ug/m3 11/25/14 03:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

14 ug/m3 11/25/14 03:33 11,1,2,2-Tetrachloroethane ND

15 ug/m3 11/25/14 03:33 11,1,2-Trichloro-1,2,2-trifluoroethane ND

11 ug/m3 11/25/14 03:33 11,1,2-Trichloroethane ND

8.1 ug/m3 11/25/14 03:33 11,1-Dichloroethane ND

7.9 ug/m3 11/25/14 03:33 11,1-Dichloroethene ND

74 ug/m3 11/25/14 03:33 11,2,4-Trichlorobenzene ND

9.8 ug/m3 11/25/14 03:33 11,2,4-Trimethylbenzene ND

15 ug/m3 11/25/14 03:33 11,2-Dibromoethane (EDB) ND

14 ug/m3 11/25/14 03:33 11,2-Dichloro-1,1,2,2-tetrafluoroethane ND

12 ug/m3 11/25/14 03:33 11,2-Dichlorobenzene ND

8.1 ug/m3 11/25/14 03:33 11,2-Dichloroethane ND
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Client Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID: 140-2355-3Client Sample ID: SV-3
Matrix: AirDate Collected: 11/19/14 17:08

Date Received: 11/21/14 09:10

Sample Container:  Summa Canister 6L

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)
RL MDL

1,2-Dichloropropane ND 9.2 ug/m3 11/25/14 03:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

9.8 ug/m3 11/25/14 03:33 11,3,5-Trimethylbenzene ND

12 ug/m3 11/25/14 03:33 11,3-Dichlorobenzene ND

12 ug/m3 11/25/14 03:33 11,4-Dichlorobenzene ND

6.4 ug/m3 11/25/14 03:33 1Benzene ND

21 ug/m3 11/25/14 03:33 1Benzyl chloride ND

7.8 ug/m3 11/25/14 03:33 1Bromomethane ND

13 ug/m3 11/25/14 03:33 1Carbon tetrachloride ND

9.2 ug/m3 11/25/14 03:33 1Chlorobenzene ND

5.3 ug/m3 11/25/14 03:33 1Chloroethane ND

9.8 ug/m3 11/25/14 03:33 1Chloroform ND

10 ug/m3 11/25/14 03:33 1Chloromethane ND

7.9 ug/m3 11/25/14 03:33 1cis-1,2-Dichloroethene ND

9.1 ug/m3 11/25/14 03:33 1cis-1,3-Dichloropropene ND

9.9 ug/m3 11/25/14 03:33 1Dichlorodifluoromethane ND

8.7 ug/m3 11/25/14 03:33 1Ethylbenzene ND

110 ug/m3 11/25/14 03:33 1Hexachlorobutadiene ND

36 ug/m3 11/25/14 03:33 1Methyl tert-butyl ether ND

17 ug/m3 11/25/14 03:33 1Methylene Chloride ND

8.7 ug/m3 11/25/14 03:33 1m-Xylene & p-Xylene ND

26 ug/m3 11/25/14 03:33 1Naphthalene ND

8.7 ug/m3 11/25/14 03:33 1o-Xylene ND

8.5 ug/m3 11/25/14 03:33 1Styrene ND

14 ug/m3 11/25/14 03:33 1Tetrachloroethene ND

7.5 ug/m3 11/25/14 03:33 1Toluene ND

9.1 ug/m3 11/25/14 03:33 1trans-1,3-Dichloropropene ND

11 ug/m3 11/25/14 03:33 1Trichloroethene ND

11 ug/m3 11/25/14 03:33 1Trichlorofluoromethane ND

5.1 ug/m3 11/25/14 03:33 1Vinyl chloride ND

4-Bromofluorobenzene (Surr) 97 60 - 140 11/25/14 03:33 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Surrogate Summary
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Method: TO-15 - Volatile Organic Compounds in Ambient Air
Prep Type: Total/NAMatrix: Air

Lab Sample ID Client Sample ID (60-140)

BFB

97140-2355-1

Percent Surrogate Recovery (Acceptance Limits)

SV-1

98140-2355-2 SV-2

97140-2355-3 SV-3

104LCS 140-1963/1002 Lab Control Sample

93MB 140-1963/7 Method Blank

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)
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QC Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Method: TO-15 - Volatile Organic Compounds in Ambient Air

Client Sample ID: Method BlankLab Sample ID: MB 140-1963/7

Matrix: Air Prep Type: Total/NA

Analysis Batch: 1963

RL MDL

1,1,1-Trichloroethane ND 0.20 ppb v/v 11/24/14 18:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.20 ppb v/v 11/24/14 18:01 11,1,2,2-Tetrachloroethane

ND 0.20 ppb v/v 11/24/14 18:01 11,1,2-Trichloro-1,2,2-trifluoroethane

ND 0.20 ppb v/v 11/24/14 18:01 11,1,2-Trichloroethane

ND 0.20 ppb v/v 11/24/14 18:01 11,1-Dichloroethane

ND 0.20 ppb v/v 11/24/14 18:01 11,1-Dichloroethene

ND 1.0 ppb v/v 11/24/14 18:01 11,2,4-Trichlorobenzene

ND 0.20 ppb v/v 11/24/14 18:01 11,2,4-Trimethylbenzene

ND 0.20 ppb v/v 11/24/14 18:01 11,2-Dibromoethane (EDB)

ND 0.20 ppb v/v 11/24/14 18:01 11,2-Dichloro-1,1,2,2-tetrafluoroethane

ND 0.20 ppb v/v 11/24/14 18:01 11,2-Dichlorobenzene

ND 0.20 ppb v/v 11/24/14 18:01 11,2-Dichloroethane

ND 0.20 ppb v/v 11/24/14 18:01 11,2-Dichloropropane

ND 0.20 ppb v/v 11/24/14 18:01 11,3,5-Trimethylbenzene

ND 0.20 ppb v/v 11/24/14 18:01 11,3-Dichlorobenzene

ND 0.20 ppb v/v 11/24/14 18:01 11,4-Dichlorobenzene

ND 0.20 ppb v/v 11/24/14 18:01 1Benzene

ND 0.40 ppb v/v 11/24/14 18:01 1Benzyl chloride

ND 0.20 ppb v/v 11/24/14 18:01 1Bromomethane

ND 0.20 ppb v/v 11/24/14 18:01 1Carbon tetrachloride

ND 0.20 ppb v/v 11/24/14 18:01 1Chlorobenzene

ND 0.20 ppb v/v 11/24/14 18:01 1Chloroethane

ND 0.20 ppb v/v 11/24/14 18:01 1Chloroform

ND 0.50 ppb v/v 11/24/14 18:01 1Chloromethane

ND 0.20 ppb v/v 11/24/14 18:01 1cis-1,2-Dichloroethene

ND 0.20 ppb v/v 11/24/14 18:01 1cis-1,3-Dichloropropene

ND 0.20 ppb v/v 11/24/14 18:01 1Dichlorodifluoromethane

ND 0.20 ppb v/v 11/24/14 18:01 1Ethylbenzene

ND 1.0 ppb v/v 11/24/14 18:01 1Hexachlorobutadiene

ND 1.0 ppb v/v 11/24/14 18:01 1Methyl tert-butyl ether

ND 0.50 ppb v/v 11/24/14 18:01 1Methylene Chloride

ND 0.20 ppb v/v 11/24/14 18:01 1m-Xylene & p-Xylene

ND 0.50 ppb v/v 11/24/14 18:01 1Naphthalene

ND 0.20 ppb v/v 11/24/14 18:01 1o-Xylene

ND 0.20 ppb v/v 11/24/14 18:01 1Styrene

ND 0.20 ppb v/v 11/24/14 18:01 1Tetrachloroethene

ND 0.20 ppb v/v 11/24/14 18:01 1Toluene

ND 0.20 ppb v/v 11/24/14 18:01 1trans-1,3-Dichloropropene

ND 0.20 ppb v/v 11/24/14 18:01 1Trichloroethene

ND 0.20 ppb v/v 11/24/14 18:01 1Trichlorofluoromethane

ND 0.20 ppb v/v 11/24/14 18:01 1Vinyl chloride

RL MDL

1,1,1-Trichloroethane ND 1.1 ug/m3 11/24/14 18:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.4 ug/m3 11/24/14 18:01 11,1,2,2-Tetrachloroethane

ND 1.5 ug/m3 11/24/14 18:01 11,1,2-Trichloro-1,2,2-trifluoroethane

ND 1.1 ug/m3 11/24/14 18:01 11,1,2-Trichloroethane

ND 0.81 ug/m3 11/24/14 18:01 11,1-Dichloroethane
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QC Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 140-1963/7

Matrix: Air Prep Type: Total/NA

Analysis Batch: 1963

RL MDL

1,1-Dichloroethene ND 0.79 ug/m3 11/24/14 18:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 7.4 ug/m3 11/24/14 18:01 11,2,4-Trichlorobenzene

ND 0.98 ug/m3 11/24/14 18:01 11,2,4-Trimethylbenzene

ND 1.5 ug/m3 11/24/14 18:01 11,2-Dibromoethane (EDB)

ND 1.4 ug/m3 11/24/14 18:01 11,2-Dichloro-1,1,2,2-tetrafluoroethane

ND 1.2 ug/m3 11/24/14 18:01 11,2-Dichlorobenzene

ND 0.81 ug/m3 11/24/14 18:01 11,2-Dichloroethane

ND 0.92 ug/m3 11/24/14 18:01 11,2-Dichloropropane

ND 0.98 ug/m3 11/24/14 18:01 11,3,5-Trimethylbenzene

ND 1.2 ug/m3 11/24/14 18:01 11,3-Dichlorobenzene

ND 1.2 ug/m3 11/24/14 18:01 11,4-Dichlorobenzene

ND 0.64 ug/m3 11/24/14 18:01 1Benzene

ND 2.1 ug/m3 11/24/14 18:01 1Benzyl chloride

ND 0.78 ug/m3 11/24/14 18:01 1Bromomethane

ND 1.3 ug/m3 11/24/14 18:01 1Carbon tetrachloride

ND 0.92 ug/m3 11/24/14 18:01 1Chlorobenzene

ND 0.53 ug/m3 11/24/14 18:01 1Chloroethane

ND 0.98 ug/m3 11/24/14 18:01 1Chloroform

ND 1.0 ug/m3 11/24/14 18:01 1Chloromethane

ND 0.79 ug/m3 11/24/14 18:01 1cis-1,2-Dichloroethene

ND 0.91 ug/m3 11/24/14 18:01 1cis-1,3-Dichloropropene

ND 0.99 ug/m3 11/24/14 18:01 1Dichlorodifluoromethane

ND 0.87 ug/m3 11/24/14 18:01 1Ethylbenzene

ND 11 ug/m3 11/24/14 18:01 1Hexachlorobutadiene

ND 3.6 ug/m3 11/24/14 18:01 1Methyl tert-butyl ether

ND 1.7 ug/m3 11/24/14 18:01 1Methylene Chloride

ND 0.87 ug/m3 11/24/14 18:01 1m-Xylene & p-Xylene

ND 2.6 ug/m3 11/24/14 18:01 1Naphthalene

ND 0.87 ug/m3 11/24/14 18:01 1o-Xylene

ND 0.85 ug/m3 11/24/14 18:01 1Styrene

ND 1.4 ug/m3 11/24/14 18:01 1Tetrachloroethene

ND 0.75 ug/m3 11/24/14 18:01 1Toluene

ND 0.91 ug/m3 11/24/14 18:01 1trans-1,3-Dichloropropene

ND 1.1 ug/m3 11/24/14 18:01 1Trichloroethene

ND 1.1 ug/m3 11/24/14 18:01 1Trichlorofluoromethane

ND 0.51 ug/m3 11/24/14 18:01 1Vinyl chloride

4-Bromofluorobenzene (Surr) 93 60 - 140 11/24/14 18:01 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-1963/1002

Matrix: Air Prep Type: Total/NA

Analysis Batch: 1963

1,1,1-Trichloroethane 2.00 2.17 ppb v/v 108 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2,2-Tetrachloroethane 2.00 2.26 ppb v/v 113 70 - 130
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QC Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-1963/1002

Matrix: Air Prep Type: Total/NA

Analysis Batch: 1963

1,1,2-Trichloro-1,2,2-trifluoroetha

ne

2.00 2.55 ppb v/v 127 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2-Trichloroethane 2.00 2.10 ppb v/v 105 70 - 130

1,1-Dichloroethane 2.00 2.21 ppb v/v 110 70 - 130

1,1-Dichloroethene 2.00 2.56 ppb v/v 128 70 - 130

1,2,4-Trichlorobenzene 2.00 1.73 ppb v/v 87 60 - 140

1,2,4-Trimethylbenzene 2.00 2.11 ppb v/v 105 70 - 130

1,2-Dibromoethane (EDB) 2.00 2.13 ppb v/v 106 70 - 130

1,2-Dichloro-1,1,2,2-tetrafluoroet

hane

2.00 2.04 ppb v/v 102 60 - 140

1,2-Dichlorobenzene 2.00 1.97 ppb v/v 99 70 - 130

1,2-Dichloroethane 2.00 2.06 ppb v/v 103 70 - 130

1,2-Dichloropropane 2.00 2.21 ppb v/v 110 70 - 130

1,3,5-Trimethylbenzene 2.00 2.20 ppb v/v 110 70 - 130

1,3-Dichlorobenzene 2.00 2.09 ppb v/v 104 70 - 130

1,4-Dichlorobenzene 2.00 2.06 ppb v/v 103 70 - 130

Benzene 2.00 2.20 ppb v/v 110 70 - 130

Benzyl chloride 2.00 2.10 ppb v/v 105 70 - 130

Bromomethane 2.00 1.83 ppb v/v 91 70 - 130

Carbon tetrachloride 2.00 2.43 ppb v/v 122 70 - 130

Chlorobenzene 2.00 1.99 ppb v/v 99 70 - 130

Chloroethane 2.00 1.80 ppb v/v 90 70 - 130

Chloroform 2.00 2.22 ppb v/v 111 70 - 130

Chloromethane 2.00 2.24 ppb v/v 112 60 - 140

cis-1,2-Dichloroethene 2.00 2.42 ppb v/v 121 70 - 130

cis-1,3-Dichloropropene 2.00 2.10 ppb v/v 105 70 - 130

Dichlorodifluoromethane 2.00 2.11 ppb v/v 106 60 - 140

Ethylbenzene 2.00 2.10 ppb v/v 105 70 - 130

Hexachlorobutadiene 2.00 2.49 ppb v/v 124 60 - 140

Methyl tert-butyl ether 2.00 2.14 ppb v/v 107 60 - 140

Methylene Chloride 2.00 2.44 ppb v/v 122 70 - 130

m-Xylene & p-Xylene 4.00 4.11 ppb v/v 103 70 - 130

Naphthalene 2.00 1.97 ppb v/v 98 40 - 140

o-Xylene 2.00 2.06 ppb v/v 103 70 - 130

Styrene 2.00 2.23 ppb v/v 111 70 - 130

Tetrachloroethene 2.00 1.97 ppb v/v 98 70 - 130

Toluene 2.00 2.17 ppb v/v 109 70 - 130

trans-1,3-Dichloropropene 2.00 1.91 ppb v/v 95 70 - 130

Trichloroethene 2.00 2.09 ppb v/v 104 70 - 130

Trichlorofluoromethane 2.00 2.14 ppb v/v 107 60 - 140

Vinyl chloride 2.00 2.01 ppb v/v 100 70 - 130

1,1,1-Trichloroethane 11 11.8 ug/m3 108 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2,2-Tetrachloroethane 14 15.5 ug/m3 113 70 - 130

1,1,2-Trichloro-1,2,2-trifluoroetha

ne

15 19.5 ug/m3 127 70 - 130

1,1,2-Trichloroethane 11 11.4 ug/m3 105 70 - 130

1,1-Dichloroethane 8.1 8.93 ug/m3 110 70 - 130
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QC Sample Results
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Method: TO-15 - Volatile Organic Compounds in Ambient Air (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 140-1963/1002

Matrix: Air Prep Type: Total/NA

Analysis Batch: 1963

1,1-Dichloroethene 7.9 10.2 ug/m3 128 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2,4-Trichlorobenzene 15 12.9 ug/m3 87 60 - 140

1,2,4-Trimethylbenzene 9.8 10.4 ug/m3 105 70 - 130

1,2-Dibromoethane (EDB) 15 16.3 ug/m3 106 70 - 130

1,2-Dichloro-1,1,2,2-tetrafluoroet

hane

14 14.3 ug/m3 102 60 - 140

1,2-Dichlorobenzene 12 11.9 ug/m3 99 70 - 130

1,2-Dichloroethane 8.1 8.32 ug/m3 103 70 - 130

1,2-Dichloropropane 9.2 10.2 ug/m3 110 70 - 130

1,3,5-Trimethylbenzene 9.8 10.8 ug/m3 110 70 - 130

1,3-Dichlorobenzene 12 12.5 ug/m3 104 70 - 130

1,4-Dichlorobenzene 12 12.4 ug/m3 103 70 - 130

Benzene 6.4 7.04 ug/m3 110 70 - 130

Benzyl chloride 10 10.9 ug/m3 105 70 - 130

Bromomethane 7.8 7.10 ug/m3 91 70 - 130

Carbon tetrachloride 13 15.3 ug/m3 122 70 - 130

Chlorobenzene 9.2 9.15 ug/m3 99 70 - 130

Chloroethane 5.3 4.76 ug/m3 90 70 - 130

Chloroform 9.8 10.9 ug/m3 111 70 - 130

Chloromethane 4.1 4.62 ug/m3 112 60 - 140

cis-1,2-Dichloroethene 7.9 9.60 ug/m3 121 70 - 130

cis-1,3-Dichloropropene 9.1 9.51 ug/m3 105 70 - 130

Dichlorodifluoromethane 9.9 10.5 ug/m3 106 60 - 140

Ethylbenzene 8.7 9.14 ug/m3 105 70 - 130

Hexachlorobutadiene 21 26.5 ug/m3 124 60 - 140

Methyl tert-butyl ether 7.2 7.72 ug/m3 107 60 - 140

Methylene Chloride 7.0 8.47 ug/m3 122 70 - 130

m-Xylene & p-Xylene 17 17.8 ug/m3 103 70 - 130

Naphthalene 10 10.3 ug/m3 98 40 - 140

o-Xylene 8.7 8.94 ug/m3 103 70 - 130

Styrene 8.5 9.50 ug/m3 111 70 - 130

Tetrachloroethene 14 13.4 ug/m3 98 70 - 130

Toluene 7.5 8.18 ug/m3 109 70 - 130

trans-1,3-Dichloropropene 9.1 8.66 ug/m3 95 70 - 130

Trichloroethene 11 11.2 ug/m3 104 70 - 130

Trichlorofluoromethane 11 12.0 ug/m3 107 60 - 140

Vinyl chloride 5.1 5.13 ug/m3 100 70 - 130

4-Bromofluorobenzene (Surr) 60 - 140

Surrogate

104

LCS LCS

Qualifier Limits%Recovery
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QC Association Summary
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Air - GC/MS VOA

Analysis Batch: 1963

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Air TO-15140-2355-1 SV-1 Total/NA

Air TO-15140-2355-2 SV-2 Total/NA

Air TO-15140-2355-3 SV-3 Total/NA

Air TO-15LCS 140-1963/1002 Lab Control Sample Total/NA

Air TO-15MB 140-1963/7 Method Blank Total/NA
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Lab Chronicle
Client: Woodard & Curran Inc TestAmerica Job ID: 140-2355-1

Project/Site: Fashion Care - 226203.00

Client Sample ID: SV-1 Lab Sample ID: 140-2355-1
Matrix: AirDate Collected: 11/19/14 16:18

Date Received: 11/21/14 09:10

Analysis TO-15 HMT11/25/14 02:081 TAL KNX1963

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 500 mL

MGInstrument ID:

Client Sample ID: SV-2 Lab Sample ID: 140-2355-2
Matrix: AirDate Collected: 11/19/14 16:25

Date Received: 11/21/14 09:10

Analysis TO-15 HMT11/25/14 02:501 TAL KNX1963

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 500 mL

MGInstrument ID:

Client Sample ID: SV-3 Lab Sample ID: 140-2355-3
Matrix: AirDate Collected: 11/19/14 17:08

Date Received: 11/21/14 09:10

Analysis TO-15 HMT11/25/14 03:331 TAL KNX1963

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 20 mL 500 mL

MGInstrument ID:

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Certification Summary
Client: Woodard & Curran Inc TestAmerica Job ID: 140-2355-1

Project/Site: Fashion Care - 226203.00

Laboratory: TestAmerica Knoxville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

N/AAFCEE

Arkansas DEQ State Program 6 88-0688 06-17-15

California State Program 9 2423 06-30-16

Colorado State Program 8 N/A 02-28-15

Connecticut State Program 1 PH-0223 09-30-15

Florida NELAP 4 E87177 06-30-15

Georgia State Program 4 906 04-13-17

Hawaii State Program 9 N/A 04-13-15

Kansas NELAP 7 E-10349 01-31-15

Kentucky (DW) State Program 4 90101 12-31-14

L-A-B DoD ELAP L2311 02-13-16

Louisiana NELAP 6 LA110001 12-31-15

Maryland State Program 3 277 03-31-15

Michigan State Program 5 9933 04-13-17

Nevada State Program 9 TN00009 07-31-15

New Jersey NELAP 2 TN001 06-30-15

New York NELAP 2 10781 03-31-15

North Carolina (DW) State Program 4 21705 07-31-15

Ohio VAP State Program 5 CL0059 03-26-15

Oklahoma State Program 6 9415 08-31-15

Pennsylvania NELAP 3 68-00576 12-31-14

South Carolina State Program 4 84001 06-30-15

Tennessee State Program 4 2014 04-13-17

Texas NELAP 6 T104704380-TX 08-31-15

USDA Federal P330-13-00260 08-29-16

Utah NELAP 8 QUAN3 07-31-15

Virginia NELAP 3 460176 09-14-15

Virginia State Program 3 165 06-30-15

Washington State Program 10 C593 01-19-15

West Virginia (DW) State Program 3 9955C 12-31-14

West Virginia DEP State Program 3 345 04-30-15

Wisconsin State Program 5 998044300 08-31-15

TestAmerica Knoxville
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Method Summary
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Method Method Description LaboratoryProtocol

EPATO-15 Volatile Organic Compounds in Ambient Air TAL KNX

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL KNX = TestAmerica Knoxville, 5815 Middlebrook Pike, Knoxville, TN 37921, TEL (865)291-3000

TestAmerica Knoxville
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Sample Summary
TestAmerica Job ID: 140-2355-1Client: Woodard & Curran Inc

Project/Site: Fashion Care - 226203.00

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

140-2355-1 SV-1 Air 11/19/14 16:18 11/21/14 09:10

140-2355-2 SV-2 Air 11/19/14 16:25 11/21/14 09:10

140-2355-3 SV-3 Air 11/19/14 17:08 11/21/14 09:10

TestAmerica Knoxville
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Login Sample Receipt Checklist

Client: Woodard & Curran Inc Job Number: 140-2355-1

Login Number: 2355

Question Answer Comment

Creator: Wilson, Ken

List Source: TestAmerica Knoxville

List Number: 1

N/ARadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

N/ASamples were received on ice.

N/ACooler Temperature is acceptable.

N/ACooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

N/AContainers are not broken or leaking. This is checked in the lab.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

N/AThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

N/AMultiphasic samples are not present.

N/ASamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Knoxville
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Gauge ID: G1

Analyst Date Sample ID 6 L 1 L

Pressure @ Receipt

(-in Hg or +psig) Time Comments

AFB 11/21/2014 140-2355-a-1 X -2.5 1717

AFB 11/21/2014 140-2355-a-2 X -1.5 1718

AFB 11/21/2014 140-2355-a-3 X -1.2 1719

TestAmerica Knoxville - Air Canister Initial Pressure Check

140-2355.xls MS038 r11, 3/25/14
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1. INTRODUCTION

1.1 PROJECT BACKGROUND

This report details chemical fate and transport modeling for volatile organic compounds (VOCs) at the Fashion Care
Voluntary Remediation Program (VRP) Site in Chamblee, Georgia. The Site area is depicted on Figure 1-1. This Site
consists of an active dry cleaner and adjoining vacant space. Adjacent properties include a gas station/car wash,
dental office, and various retail stores. All of these properties are located on the south side of I-285 and north of
Nancy Creek and in total consist of approximately 12.3 acres of land. A dry-cleaning operation has been located at
the Site since the buildings were constructed during the 1960’s (Winter Environmental, 2010).The drycleaner location
was the site of an historical release of tetrachloroethylene (PCE) that was subject to past corrective actions no longer
on-going. Residual PCE and its daughter products are present in soil and groundwater and downgradient of the Site.
The adjacent gas station was the site of a release of gasoline to the subsurface from underground storage tanks
(UST) which comingled with the PCE plume at the Site (Winter Environmental, 2010).

Multiple phases of investigation by multiple contractors began with an investigation of Site soils in 2006. Additional
investigation of Site soils occurred in 2007. A comprehensive investigation of Site soils, groundwater, and surface
water began in 2008. Soil remediation efforts consisting of sodium persulfate injection in the presumed source area
and sealing of potential pathways were conducted in 2009. Since that time, supplemental well installations, soil
borings, and hydrogeological investigations have been conducted. This report summarizes pertinent information from
the various investigations for the purposes of modeling fate and transport of Site-related constituents in groundwater
and surface water.

1.2 REPORT ORGANIZATION

This report consists of a cursory review of project background data and site conceptual model in Section 2. Section 3
provides a discussion of the construction and benchmarking of the model used at the Site. Section 4 presents the
results of the modeling. Section 5 provides a brief summary and recommendations for the Site based on the
modeling efforts completed for the Site.
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2. CONCEPTUAL SITE MODEL AND PROJECT DATA SUMMARY

This section discusses the conceptual site model (CSM) and project data used in the evaluation and fate and
transport modeling of Site-related contaminants. The CSM is discussed in Section 2.1. Data used to support the
modeling efforts is summarized in Section 2.2.

2.1 SITE CONCEPTUAL MODEL

The basic CSM for the Site is summarized in Figure 2-1. The residual Site-related VOCs in soil are depicted beneath
the Fashion Care building and the paved area adjacent to the building. It has been conservatively assumed that this
residual soil contamination is subjected to a limited amount (owing to the predominance of impervious surfaces in the
area) of infiltration from the surface and from fluctuations in the water table that likely periodically wet portions of the
soil column allowing dissolution to occur. This dissolves additional contaminants which then migrate within
groundwater in the sandy silt and clayey silt perched atop the dry silt, ultimately discharging to Nancy Creek.

2.2 SITE DATA SUMMARY

The data used to construct and benchmark the fate and transport model for the Site comes from previous reports for
the Site. The data pertinent to the modeling efforts for the Site are as follows:

 Hydrogeologic properties of the sandy silt/clayey silt;

 Overburden thickness above dense, dry silt;

 Groundwater levels across the Site,

 Nancy Creek surface water elevations and flow data (as available);

 The current distribution of VOCs in soil and groundwater across the Site.

Each of these data types and available information for the Site is summarized below.

Hydrogeologic Site Data2.2.1

The groundwater gradients across the Site are based on water level monitoring completed during groundwater
sampling mobilizations to the Site. Figure 2-2 provides a plot of groundwater potentiometric surface from the April
2014 monitoring round. The head during this sampling round varied across the Site between approximately 4 to 5
feet. The gradients appear to be steeper near the developed areas and flatten closer to Nancy Creek. The gradients
vary between approximately 0.0056 ft/ft and 0.032 ft/ft based on elevations measured in April of 2014.

Hydrogeologic properties of interest for flow and transport modeling include hydraulic conductivity and effective
porosity. The hydraulic conductivity values used in the modeling efforts for the Site were obtained from recently
completed and previous slug testing performed on Site wells. Historic slug testing indicated that hydraulic
conductivity at the Site ranges from approximately 10 to 27 ft/day. The more recent data indicated a range from 0.45
to 57 ft/day. The data from these slug tests are summarized in Table 2-1. Data and analyses are for slug tests
completed in September of 2014 and are provided in Appendix A. Effective porosity for the Site is most likely
dependent
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on the relative percentages of fines in the perched aquifer. There are no direct tests of effective porosity for the Site
so an estimated effective porosity of 10% was assumed given the predominance of fines in the soil (Kresic, 1997)

Table 2-1: Slug Testing Summary

Well ID
Slug-In Slug-Out

Notes
K (ft/day) K(ft/day)

FMW-1 0.58 0.45 2014 Testing

FMW-4 20 9.9 Historic Testing

FMW-5 9.9 3.7 2014 Testing

FMW-5 17 27 Historic Testing

FMW-9 57 7.2 2014 Testing

The overburden thickness above dense, dry silt was mapped based on observations made in soil borings across the
Site. The overburden thickness values assigned to each boring were then interpolated by kriging the values. The
resulting thickness map is provided in Figure 2-3. The overburden thickness was subtracted from publicly available
surface elevation data to obtain the bottom of the perched aquifer.

In addition to the overburden thickness above the dense, dry slit, Woodard & Curran personnel completed hand
auger explorations in Nancy Creek to investigate the creek bottom. The objective of these explorations was to
evaluate the potential for the creek to have eroded through the dry silt and expose bedrock in or immediately below
the creek in the Site area. Locations were selected relative to the area where the groundwater plume enters the
creek, and were the stream bottom was an erosional surface, not an area of sedimentation. This enabled accurate
identification of the creek bed lithology. Two hand auger explorations were completed, CK-HA-1 and CK-HA-2. These
locations are depicted in Figure 2-3. The CK-HA-1 location is in a bend of the creek adjacent to SB-41 and FMW-11.
The CK-HA-2 location is located approximately 200 feet downstream of SB-43 and FMW-9. The hand augers
penetrated to approximately 2.5 feet below the bed of the creek at which point the auger boring was terminated due
to inability to further penetrate the creek bed. In both borings, grey, clayey silt was encountered. The grey clayey silt
in CK-HA-1 was approximately 1.5 feet thick and was underlain by 0.5 feet of reddish-brown, poorly sorted, coarse
sand and pebbles. In auger boring CK-HA-2, the grey, clayey silt, was encountered to a depth of 1.5 feet below the
creek bottom at which point the boring was terminated. Based on comparison with the nearest soil borings, each
boring terminated in the red to brown to grey silt located stratigraphically above the dense, dry silt which serves as
the lower confining layer for the upper saturated zone through which the plume migrates. Nancy Creek at the Site is
located in this upper saturated unit and has not eroded through the dense, dry silt, and does not intersect the
bedrock. Appendix B provides the hand auger logs and correlation sections with adjacent borings. Photographs of
the boring locations and lithology are also provided in Appendix B.

Surface Water Site Data and Recharge Estimates2.2.2

Nancy Creek surface water elevations were taken from the data collected during Site groundwater monitoring. The
differences between upstream station and downstream station elevations were used to model the surface water body
and its relationship to the groundwater flow system. Surface water elevations, where available, are provided in Table
2-2 along with available groundwater elevations. The 7Q10 flow for the area where groundwater from the Site
discharges to Nancy Creek has been calculated by the Georgia Environmental Protection Division (EPD) to be 3
cubic feet/second (CFS) (GAEPD, 2010).

Stream statistics from the United States Geological Survey (USGS) are available for Nancy Creek at Randall Mill
Road (USGS Station ID 2336380) indicate a baseflow on the order of 10 to 18 CFS. The drainage basin size at the
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Randall Mill Road gauging station is approximately 34.8 square miles. This yields a general recharge range of
between 2.6 to 4.1 inches/year.
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Table 2-2
Groundwater and Surface Water Elevation Data

Fashion Care/Executive Care VRP Site (HSI# 10786)

09/04/08 12/1-3/2008 03/19/10 04/07/10 07/10/12 04/01/14

bgs ft sd bgs ft sd

FMW-1 98.92 83.87 84.01 87.82 83.62 85.87 85.04 1.85 930.31 4.20 15.30 83.62 11.10 87.82

FMW-10 92.85 82.61 83.49 82.15 83.40 82.91 0.28 928.18 1.34 10.70 82.15 9.36 83.49

FMW-11 94.40 82.75 83.37 82.39 83.30 82.95 0.24 928.22 0.98 12.01 82.39 11.03 83.37

FMW-12 95.90 83.35 83.27 83.01 83.32 83.24 0.05 928.51 0.34 12.89 83.01 12.55 83.35

FMW-13 92.05 83.77 82.13 83.60 83.17 0.02 928.44 1.64 9.92 82.13 8.28 83.77

FMW-14 92.03 81.15 82.57 81.86 1.33 927.13 1.42 10.88 81.15 9.46 82.57

FMW-15 92.10 80.95 83.18 82.07 1.13 927.34 2.23 11.15 80.95 8.92 83.18

FMW-16 91.32 80.57 81.94 81.26 1.94 926.53 1.37 10.75 80.57 9.38 81.94

FMW-17 91.90 82.90 82.90 0.29 928.17

FMW-2 97.07 83.80 83.98 87.92 83.62 85.99 85.06 1.87 930.33 4.30 13.45 83.62 9.15 87.92

FMW-3 96.96 83.62 83.61 86.42 83.81 85.60 84.61 1.42 929.88 2.81 13.35 83.61 10.54 86.42

FMW-4 97.11 83.52 83.70 86.16 83.31 85.36 84.41 1.22 929.68 2.85 13.80 83.31 10.95 86.16

FMW-5 95.40 82.55 82.84 83.71 82.40 84.10 83.12 0.07 928.39 1.70 13.00 82.40 11.30 84.10

FMW-6 93.12 82.44 82.73 83.47 82.24 83.27 82.83 0.36 928.10 1.23 10.88 82.24 9.65 83.47

FMW-7 96.81 83.49 85.61 83.21 85.06 84.34 1.15 929.61 2.40 13.60 83.21 11.20 85.61

FMW-8 97.40 84.95 86.98 83.50 85.85 85.32 2.13 930.59 3.48 13.90 83.50 10.42 86.98

FMW-9 94.07 82.63 83.18 84.99 82.37 83.05 83.24 0.05 928.51 0.81 11.70 82.37 10.89 83.18

MW-1 98.51 82.71 82.42 88.60 - - 84.58 1.39 929.85 6.18

MW-11 98.77 84.06 87.27 - - 85.67 2.47 930.94 3.21

MW-12 97.52 84.09 84.77 - - 84.43 1.24 929.70 0.68

MW-13 96.49 82.75 83.69 - - 83.22 0.03 928.49 0.94

MW-14 96.59 82.78 83.84 - - 83.31 0.12 928.58 1.06

MW-15 98.91 84.70 88.94 - - 86.82 3.63 932.09 4.24

MW-16 98.54 85.00 89.39 - - 87.20 4.01 932.47 4.39

MW-18 96.68 84.27 85.58 - - 84.93 1.74 930.20 1.31

MW-19 97.31 84.35 85.76 - - 85.06 1.87 930.33 1.41

MW-20 97.86 84.42 86.84 - - 85.63 2.44 930.90 2.42

MW-21 99.00 84.66 88.88 - - 86.77 3.58 932.04 4.22

MW-22 99.48 84.84 89.24 - - 87.04 3.85 932.31 4.40

MW-23D 96.13 83.34 85.01 - - 84.18 0.98 929.45 1.67

MW-2R 98.38 84.55 84.88 89.32 - - 86.25 3.06 931.52 4.77

MW-3 98.56 84.64 84.87 89.26 - - 86.26 3.07 931.53 4.62

MW-4R 96.72 84.10 84.27 85.57 - - 84.65 1.46 929.92 1.47

MW-8 96.62 83.08 83.31 84.64 - - 83.68 0.49 928.95 1.56

MW-9R 97.11 83.23 83.46 85.36 - - 84.02 0.83 929.29 2.13

SB-24 98.56 84.06 - 87.45 83.86 90.24 86.40 3.21 931.67 6.38 14.70 83.86 8.32 90.24

SB-25 98.50 84.12 87.10 83.70 86.06 85.25 2.06 930.52 2.36 14.80 83.70 12.44 86.06

SB-26 98.36 85.19 85.02 86.86 85.51 87.93 86.10 2.91 931.37 2.91 13.34 85.02 10.43 87.93

SG-1 86.84 83.19 3.72 928.46

SG-2 86.38 82.51 3.94 0.68 927.78

NOTES:

MW-5, MW-6 and MW-7 do not exist

-, denotes no free-phase petroleum was found in the well

NT, measurement not taken

NI, Monitoring well not installed

Abandoned, Wells were abandoned by the EPD UST Program

Lost, Surface water guages lost to storm flow in Nancy Creek.

FMW-14, FMW-15, FMW-16 installed 5/27/10, 6/15/10 and 6/15/10, respectively.

Top of Casing

Elevation
(ft sd)

ft sd, feet relative to site datum.

ft toc, feet below top of casing.

Groundwater

Elevation
(ft sd)

Well ID
Groundwater

Elevation
(ft sd)

Groundwater

Elevation
(ft sd)

Adjusted

Elevation

(ft msl)

Feet

Above SG-

1

Average

Groundwater

Elevation
(ft sd)

Lowest Groundwater

Elevation

Highest

Groundwater

ElevationGroundwater

Elevation
(ft sd)

Groundwater

Elevation
(ft sd)

Groundwater

Elevation
(ft sd)

Max.

Groundwater

Fluctuation (ft)

Page 1 of 1
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Site VOC Concentrations2.2.3

Site residual soil VOC concentrations used in the modeling efforts are based on soil data summarized in the report
on soil remediation activities completed by Winter Environmental (May 2009). The average soil data was
approximately 7.5 mg/kg over and area of approximately 2,100 square feet. The approximate depth to the water table
in the source area is 7 feet. At an assumed soil density of 100 pounds per cubic foot, the approximate mass of PCE
on soil in the source area is 5,020,860 milligrams or 5,020 grams.

The detection of VOCs in groundwater at the Site includes breakdown products of the degradation of PCE. These
detected compounds include trichloroethylene (TCE), cis-1,2 dichlroethylene (cis-1,2 DCE), trans-1,2 dichlorethylene
(trans-1,2 DCE), and vinyl chloride (VC). The presence of a gasoline station adjacent to the property and the
associated hydrocarbons benzene, toluene, ethylbenzene, and xylene (BTEX) indicates there is the potential for
dechlorination of the PCE plume from comingling of this carbon rich source and may have set the stage for
associated anaerobic conditions. The presence of higher quantities of DCE indicate that reductive dechlorination is
likely occurring at the Site. The minimal detections of VC suggest that either the dechlorination stalls at the DCE
stage or VC degradation occurs rapidly via another mechanism such as aerobic degradation. Other studies have
indicated that VC can decay rapidly under aerobic conditions (Davis and Carpenter, 1990 and Singh et al., 2004).

Figure 2-4 depicts the total VOC plume in 2008 prior to remediation efforts. The plume extended from the source
area near the Site building southward toward Nancy Creek. The plume bends to the west prior to reaching the creek.
This bend is likely reflective of the plume encountering materials of greater transmissivity and the influence of the
creek on groundwater flow patterns.
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3. FLOW AND TRANSPORT MODELING

This section discusses the modeling of the soil to groundwater and groundwater flow and transport of Site related
VOCs. Section 3.1 briefly describes the simplified modeling of the transfer of soil contamination to the groundwater
flow system. Section 3.2 discusses the model selection, construction, and benchmarking of the groundwater flow
model.

3.1 SOIL TO GROUNDWATER MODEL

For the purposes of modeling the transfer of contaminant mass to the groundwater system, a simple soil flushing
calculation was used. Using the contaminant mass of 5,020,860 milligrams or 5,020 grams as estimated in Section
2.2 and an estimated infiltration rate of 1 inch/year applied over the approximate area of soil impact, the estimated
time to reduce the contaminant levels to non-detect values is approximately seven years. The amount of soil
contamination released to groundwater was then estimated for each year and used in step-wise fashion as the input
to the contaminant transport model discussed in Section 3.2. Calculations regarding this estimation are provided in
Appendix C.

3.2 GROUNDWATER FLOW AND TRANSPORT MODEL

The groundwater modeling of flow and contaminant transport for the Site is discussed in the following sections.
Section 3.2.1 discusses the model code selection. Section 3.2.2 discusses the groundwater flow model construction,
parameter selection, and benchmarking to Site observations. Section 3.2.3 discusses the contaminant transport
model, parameter selection, and benchmarking to Site observations.

Computer Code Selection3.2.1

The computer code used to simulate the flow of groundwater at the Site was MODFLOW 2000 (Harbaugh et al,
2000). MODFLOW is an industry standard code for modeling three dimensional groundwater flow and has various
packages or modules to handle different aspects of groundwater flow. The computer code used to simulate
contaminant transport was MT3DMS (Zheng and Wang, 1999). MT3DMS is a industry standard code for simulating
transport of contaminants in three dimensions and uses the outputs from MODFLOW to calculate simulate transport
in groundwater. Both codes were implemented using the commercially available Groundwater Vistas graphical user
interface (GUI).

Groundwater Flow Model Construction3.2.2

The construction of the groundwater flow model was based on available Site data for perched aquifer geometry,
boundary conditions, and site specific parameters. The model grid and boundary conditions are indicated on Figure
3-1. The model grid was based on a nominal grid spacing of 20 feet by 20 feet. The grid was refined around the
source area to a spacing of 10 feet by 10 feet. The boundary conditions used in the model included no-flow and river
boundaries. The no-flow boundaries were assigned based on interpretation of presumed groundwater divides based
on surface topography or where the upper unit was assumed to be unsaturated at the higher elevations in the model
space. Nancy Creek was simulated as a river boundary with elevation values assigned based on surface topography
and measured differences in elevations at various Site surface water stations.

Aquifer geometry was assigned based on the depth to the top of the dry silt as discussed in Section 2. The upper
limit of the aquifer surface was assumed to be the surface elevation. The bottom of the aquifer was computed by
subtracting the overburden thickness from the surface elevation for the entire model space.



NANCY CREEK

Sources: Esri, DeLorme, NAVTEQ, TomTom, Intermap, iPC, USGS, FAO, NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China
(Hong Kong), and the GIS User Community, Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, and the GIS User Community

.

Legend
Boundary Conditions

Noflow

River

Grid

Buildings

Model Grid and Boundary Conditions

Fashion Care Site
2211 Savoy Drive
Chamblee, GA

FIGURE 3-1
SCALE: 1" = 300'
DATE: November 2014 JOB NO.: 226203

DOC: Figure 3-1.MXD

DRAWN BY: JRH SOURCE: 

0 600 1,200300
Feet



Rowan Trust (226203) 3-3 Woodard & Curran
December 19, 2014

Hydraulic conductivity was varied based on Site values discussed in Section 2.2. Based on benchmarking to Site
water levels, two conductivity values were used. A hydraulic conductivity of 0.8 feet/day was used for the majority of
the model space and reflects a predominance of silt in much of the model area. A transition value of 6.3 feet/day was
assigned to reflect sandier silt present between the sand observed in some Site wells/borings and the finer-grained
silt. A higher conductivity value of 25 feet/day was assigned an area near Nancy Creek. This was completed to better
match the wider spacing of groundwater contours adjacent to the creek. The lower gradient in this area is indicative
of more transmissive soils likely associated with the alluvium along the creek. The distribution of conductivity values
is presented in Figure 3-2.

Recharge was assigned based on surface conditions in the area of the Site. Generally, paved areas were
conservatively assigned a recharge rate of approximately 1 in/yr or less. Open spaces were set at approximately 4
in/year. Areas with depressions such as ditches and swales along the highways were assigned recharge rates of
approximately 7 in/yr. These numbers reflect final adjustments to achieve calibration.

Flow Model Calibration3.2.3

The groundwater flow model was calibrated to the average of groundwater elevations for the period of record
collected at each well. These data were adjusted from the arbitrary Site datum to a representative elevation similar
and consistent with the publicly available land surface elevation. This datum adjustment was made by computing the
elevation difference between each average groundwater value from the surface water elevation at the surface water
station SW-1 on March 19, 2010 (the most complete round of monitoring data for the Site), and then adding that
difference to the elevation of SW-1 based on the digital elevation model (DEM). Table 2-1 provided the data for the
average groundwater conditions and the adjustment to a site datum consistent with the DEM for the Site area.

Overall, the shape of the contours and the change in head across the Site in the model appears to mimic the
observed change in heads and contour shapes. The groundwater model appears to be relatively well benchmarked
against Site conditions. The change in modeled head across the Site is approximately 5 feet which agrees with Site
observations and gradients similar for both the modeled and observed flow fields. Figure 3-3 depicts the
benchmarked flow field. Figure 3-4 provides a graphic depicting modeled heads versus observed heads. The
modeled graph depicts a line representing where data would fall if there were perfect agreement between modeled
and observed heads. There is generally a good correlation between modeled and observed heads as indicated by
the lack of scatter about the line. Table 3-1 provides the modeled versus observed heads as well as calibration
statistics. The calibration statistics further indicate a good match in the modeled head data.
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Table 3-1: Calibration Data and Statistics

Fashion Care Site

Chamblee, GA

Name
Observed
Head (ft)

Modeled
Head (ft)

Residual

FMW-1 930.31 930.07 0.24

FMW-10 928.18 928.72 -0.54

FMW-11 928.22 929.00 -0.78

FMW-12 928.51 928.72 -0.21

FMW-13 928.44 928.31 0.13

FMW-14 927.13 927.38 -0.25

FMW-15 927.34 927.61 -0.27

FMW-16 926.53 926.85 -0.32

FMW-17 928.17 927.46 0.71

FMW-2 930.33 930.39 -0.06

FMW-3 929.88 929.75 0.13

FMW-4 929.68 929.55 0.13

FMW-5 928.39 929.07 -0.68

FMW-6 928.1 928.81 -0.71

FMW-7 929.61 929.70 -0.09

FMW-8 930.59 930.56 0.03

FMW-9 928.51 928.51 0.00

MW-12 929.7 929.51 0.19

MW-13 928.49 929.15 -0.66

MW-14 928.58 929.15 -0.57

MW-15 932.09 931.27 0.82

MW-18 930.2 930.08 0.12

MW-16 932.47 931.84 0.63

MW-19 930.33 930.35 -0.02

MW-20 930.9 930.99 -0.09

MW-21 932.04 931.31 0.73

MW-22 932.31 931.96 0.35

MW-2R 931.52 931.41 0.11

MW-3 931.53 931.56 -0.03

MW-4R 929.92 930.13 -0.21

MW-8 928.95 929.56 -0.61

-0.06

0.34

0.43

5.74

0.43

-0.78

0.82

31

5.94

0.07

0.06

0.07

-0.01Scaled Residual Mean
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Figure 3-4: Observed versus Modeled Heads

Contaminant Transport Modeling3.2.4

Contaminant transport modeling was conducted in three distinct steps. The first step was to model distribution of total
dissolved VOCs in the groundwater. The second step was to model the anticipated maximum concentration of PCE
in the future, as this compound is the most prevalent compound at the Site with the lowest In-Stream Water Quality
Standard (ISWQS). The third step was to evaluate the likely relative concentrations of the daughter products of PCE
decay at the Site at the time of the maximum future PCE concentration and then compare these concentrations to the
appropriate environmental standards.

For all simulations, the model assumes that source became active in the subsurface approximately 5 years after the
Site began operation in 1968. The starting time for the simulation is therefore 1973. The source was assumed
constant until late 2008/early 2009 when the source remedy using sodium persulfate and chelated iron was
implemented. The flushing of Site soils as discussed in Section 3.1 was then used as the basis for adjusting source
concentrations over time.

3.2.4.1 Total VOC Plume Modeling

The total VOC plume modeling was conducted to evaluate the following:

1.) The expected maximum extent of the total plume in the aquifer ,

2.) The relevant environmental criteria against which to evaluate modeled future concentrations (i.e. surface
water protection, drinking water, etc.);

3.) The adequacy of the existing monitoring network to effectively monitor anticipated changes, if any, in the
plume distribution, and
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4.) The potential for additional receptors to be impacted by the plume in the future.

The main parameters for varying in the contaminant transport model are the source distribution and concentration
and the dispersivity values. The initial source area for the total VOC portion of the model was assigned based on
observations of data. Source concentrations were varied between 5 mg/l and 110 mg/l in the area beneath the
southern corner of the dry cleaning building. The source concentration was varied from these initial values in a
stepwise fashion over 7 years until reaching an assumed, irreducible minimum of 1 mg/l in year seven. Dispersivity
values were initially assigned a value of 1 for longitudinal dispersivity, 0.1 for transverse dispersivity, and 0.01 for
vertical dispersivity. During benchmarking, the values for dispersivity were adjusted to 0.8, 0.08, and 0.01
respectively for longitudinal, transverse, and vertical dispersivities.

In order to develop a model that yielded modeled data consistent with Site monitoring results, plume retardation was
incorporated into the transport simulation. Retardation in the MT3D model is accomplished by incorporating soil
adsorption. Adsorption is based on three parameters: Koc, foc, and soil bulk density. The product of Koc and foc is the
transport parameter Kd or adsorption constant. Since there is not a specific Koc value for total VOCs and the site
specific foc may vary over a large range, the value for Kd was adjusted during calibration to achieve a suitable match
to observed Site chemical data.

3.2.4.2 PCE Plume Modeling

The PCE plume was developed using the same basic dispersivity as was used in the total VOC transport model. The
source terms were adjusted to reflect the portion of the total VOCs that are attributed to PCE in Site groundwater.
The resulting source term for PCE was adjusted to have decay proportional to that used in the total VOC plume
model.

The chemical specific adsorption on soils for PCE is based on values for Koc, foc, and bulk density. The Koc of 94.94
L/kg for PCE was obtained from Regional Screening Level (RSL) Chemical-specific Parameters Support Table, May
2014. The initial foc value for the Site soils was estimated at 0.002 mg/L per guidance provided by the Georgia EPD.
The value for foc was varied during the modeling in order to achieve a good fit to the available Site chemical data time
series.

3.2.4.3 Daughter Product Prediction Modeling

The Site monitoring data include detectable concentrations of the breakdown of PCE into its various daughter
products as discussed in Section 2.2.3. In order to understand the maximum expected concentration of each of the
daughter products at the time of maximum PCE concentration, a simulation using BIOCHLOR22 was performed.
Chemical transport parameters were initially set at those used in the PCE modeling and adjusted during
benchmarking. A discussion of benchmarking and model predictions are provided in Section 3.2.5.3 below.

Contaminant Transport Model Benchmarking3.2.5

Each stage of the contaminant transport modeling process underwent individual benchmarking to Site data. The
discussion of the benchmarking for each step is provided in the sections below.

3.2.5.1 Total VOC Plume Benchmarking

The plume was generally well benchmarked against field measured values for VOCs in both the extent and shape of
the plume. Figure 3-5 depicts the benchmarked plume distribution versus observed plume concentrations. As
depicted, there is generally a good match with regard to plume shape and concentrations. The benchmarking of
plume migration timing was accomplished by extracting modeled contaminant concentrations versus time, plotting
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them, and comparing them to actual values. Figure 3-6 a, b, and c depict the modeled concentration time-series data
for wells FMW-4, FMW-6 and FMW-9.

3.2.5.2 PCE Plume Benchmarking

The plume was generally well benchmarked against field measured values for PCE in both the extent and shape of
the plume. Figure 3-7 depicts the benchmarked plume distribution versus observed plume concentrations. As
depicted, there is generally a good match with regard to plume shape and concentrations. The benchmarking of
plume migration timing was accomplished by extracting modeled contaminant concentrations versus time, plotting
them, and comparing them to actual values. Figure 3-8 a, b, and c depict the modeled concentration time-series data
for wells FMW-4, FMW-6 and FMW-9. While some values are under-predicted, in general the order of magnitude of
predictions is correct, as are the trends in concentrations relative to the well location within the plume.

3.2.5.3 Daughter Product Model Benchmarking

The first step in this process was to benchmark the simulation against Site VOC data. Initial transport parameters
were set to match those of the three dimensional model simulation for PCE transport. Model parameters were then
modified to achieve a match for each of the daughter products. The BIOCHLOR22 model is spreadsheet based and
provides outputs depicting modeled versus actual concentrations for each of the daughter products in the decay
chain. As demonstrated in Figure 3-9, the modeled values for PCE, TCE, DCE, and VC match the field data relatively
well. The calibrated parameters used in the BIOCHLOR simulation to achieve these matches are provided in Table 3-
3 below.

Table 3-2: Model Parameters for BIOCHLOR Simulation

General Source

Simulation Time 41 yrs PCE 190 mg/L

Modeled Width 190 ft TCE 75 mg/L

Modeled Length 520 ft DCE 1100 mg/L

Zone 1 Length 520 ft VC 50 mg/L

Source Thickness 15 ft ETH 1.8 mg/L

Source Width 25 ft

Advection Dispersion

K 0.0068 cm/sec αx 22 ft   

i 0.005192 ft/ft αy/ αx 0.32 unitless   

n 0.09 unitless αz/ αx 0.002 unitless 

Seepage Velocity 407 ft/yr

Adsorption

Soil bulk density 1.75 kg/L

foc 0.002 unitless
Partition Coefficients R value Biotransformation

Zone 1 Path λ (1/yr) Yield 

PCE 95 L/kg 4.69 PCE -> TCE 0.18 0.79

TCE 61 L/kg 3.36 TCE -> DCE 2.6 0.74

DCE 40 L/kg 2.54 DCE -> VC 2.5 0.64

VC 22 L/kg 1.85 VC -> ETH 40 0.45

ETH 302 L/kg 12.74

Common R used in model 3.36
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Figure 3-6: Total VOC Well Comparisons
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Figure 3-8: PCE Well Comparisons
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Figure 3-9: Modeled PCE and daughter product concentrations compared to field data

A. Modeled PCE concentrations versus distance along axis of plume. B. Modeled TCE concentrations along axis of plume

C. Modeled DCE concentrations versus distance along axis of plume D. Modeled VC concentrations along axis of plume.
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4. PLUME SIMULATIONS AND SURFACE WATER MIXING CALCULATION

The benchmarked groundwater model was used to complete various simulations to evaluate plume stability and
predicted future extents. Two types of simulations were performed a steady-state simulation assuming soil remains
an ongoing source at current concentrations and transient simulations assuming that soils flush in a stepwise fashion
as discussed in Section 3.1.

4.1 TOTAL VOC PLUME DISTRIBUTION

The simulation of total VOC concentrations was run forward in time to evaluate the existing groundwater monitoring
network distribution and the potential for influencing additional receptors. The projected maximum extent of the plume
is depicted in Figure 4-1. This figure indicates that the existing monitoring network is adequate for plume monitoring
as it would allow delineation and monitoring of the plume over time.

4.2 PCE PLUME DISTRIBUTION AND MAXIMUM STREAM VALUES

The maximum extent of the PCE plume is slightly less than that of the total VOC plume depicted in Figure 4-1. In
order to understand the potential time-frame and concentration of the maximum discharge concentration of PCE into
Nancy Creek, monitoring nodes were placed in the modeled creek at areas where the core of the modeled plume
discharges to the creek. The modeled points are depicted on Figure 4-2 that depicts the maximum projected extents
of the core of the plume in Nancy Creek. The modeled time frame for the maximum extents are indicated on the
graphic as potentially occurring at approximately 41 years from 2014. Figure 4-3 depicts the maximum expected
groundwater discharge concentration at two locations in the creek. The maximum predicted concentration of PCE
entering Nancy Creek is approximately 2.42 mg/L. This predicted concentration is used in later sections to evaluate
the potential for exceedance of ISWQS.

4.3 PLUME DAUGHTER PRODUCT PREDICTION AT NANCY CREEK

The calibrated BIOCHLOR22 model was used to predict concentrations of daughter products at the maximum PCE
concentration of approximately 2.42 ug/L at the stream. Since BIOCHLOR22 is a simple two-dimensional model
assuming a uniform flow field, the maximum concentration at a given distance at given time is located along the
centerline of a symmetrical plume. Since the plume at the Site is not a simple symmetrical plume in a uniform flow-
field, the distance used for prediction of daughter products based on the time projection was the distance from the
source area to Nancy Creak. Table 4-1 below provides the predicted maximum concentrations of PCE and the
following degradation daughter products: TCE, DCE, and VC.

4.3 SURFACE WATER MIXING CALCULATION

In order to evaluate the potential for PCE and its degradation products to be present in the stream above ISWQS, a
groundwater to surface water mixing calculation was performed. The concentrations for PCE, TCE, DCE and VC in
groundwater predicted in the previous sections were then blended based on modeled groundwater discharge and the
volume of flow in Nancy Creek at the Site at 7Q10 conditions. Per correspondence from Georgia EPD dated
December 2, 2010, the 7Q10 flow at the area of groundwater discharge is 3 cubic feet/second.
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Figure 4-3: Maximum Predicted PCE Concentrations to Nancy Creek
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The mixing zone calculation is as follows:

ௌௐܥ ை =
ܸ௪

ܸ௪  ௦ܸ௪
ܥீכ ௐ ை

where:

CSWVOC = concentration of a particular VOC in surface water after mixing with groundwater containing that
VOC discharges to the stream

Vgw = groundwater discharge volume (modeled value is 0.0019 cfs)

Vsw = surface water flow at 7Q10 (3 cfs for the Site)

CGWVOC is the concentration in groundwater of the particular VOC being modeled

The table below provides the calculation of the concentration each VOC in surface water for the single point in the
stream with the maximum predicted concentrations in groundwater and compares them to the Georgia EPD
compound specific ISWQS.

Table 4-1: Predicted Point Concentrations in Surface Water after Mixing

GW conc.
(mg/L) at MS-1

Mixed Conc.
(mg/L) at MS-1

GA ISWQC
(mg/L)

Above Criteria

PCE 2.42 0.00153 0.003 no

TCE 0.162 0.000102 0.030 no

DCE 1.773 0.001121 10.000 no

VC 0.076 4.81E-05 0.0024 no

Notes: SW/GW = Surface water/Groundwater
GA ISWQC = Georgia In-Stream Water Quality Criteria
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5. SUMMARY AND CONCLUSIONS

Based on the modeling exercises completed to date, the plume will likely remain stable or decrease over the next 60
years. The plume generally appears to migrate down the axis of the Nancy Creek Valley on the northern side of the
creek. The overall plume distribution appears to be monitored adequately by the existing well network. Given these
observations, the following conclusions/recommendations are made:

 The predicted plume footprint does not expand substantially beyond the existing monitoring well network;

 As the source area is depleted, the center of maximum plume concentration will slowly migrate and
continue to degrade as it migrates toward Nancy Creek;

 The maximum modeled concentration of PCE is predicted to discharge to Nancy Creek approximately 41
years after the source remediation effort conducted in 2008;

 Based on modeling, plume characteristics can be adequately monitored through annual or semi-annual
sampling of FMW-6, FMW-9, and FMW-16;

 Mixing calculations for the predicted maximum concentrations of PCE and daughter products in Nancy
Creek indicate that ISWQS will not be exceeded; and

 No other receptors for the groundwater plume are present within the existing or predicted footprint of the
plume at the Site.
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Appendix B
2014 Nancy Creek Hand Auger Results
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Grey, clayey SILT

226203

Hand Auger
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30

5
Hand auger boring termiated at approx. 2.5 ft.

10



E
le

v
a
ti
o
n

(r
e

la
ti
v
e

to

a
rb

it
ra

ry
d

a
tu

m
o

f

F
e
e
t

B
G

S

GENERAL SOIL PROFILE AT BORING LOCATION CK-HA-2

91 0 Ground Surface

Reddish Brown SILT with varying content of clay and very fine sand
86 5

(Saturated approx. 8.5-9 ft BGS)

(Approx. average surface water elevation 82.48 ft; Approx. Base of Creek, 2 ft below SW at boring CK-HA-2)

81 10 Grey to Tan, poorly sorted, sub-angular to well- rounded very coarse SAND w/large sub-angular to well-rounded pebbles. Thickness varies from 1-4 ft across site.

Red to Brown to Grey SILT - moist

76 15

Reddish-Brown SILT - dry, dense

71 20

25

Notes:
Created from boring logs from SB-43, FMW-9 and CK-HA-2.

Top of saturated zone.
Approximate surface water elevation during non-storm events.
Approximate base of creek channel on September 9, 2014 at hand auger location relative to top of surface water.



Soil Boring Log

Boring ID: SB-41

Project: Elevation:

Project No: Date started:

Location: Date Completed:

Driller: Field Oversight:

DTW: 7.5' Final Depth: 21'

D
e
p
th

(f
e
e
t
b
g
s)

%
R

e
co

ve
ry

S
a
m

p
le

N
o
.

----------0

----

---- 40%

----

----

----------5

---- Becoming Reddish-Gray - moist

---- 85%

---- Saturated @ 7.5'

----

----------10

----

---- 80%

----

----

----------15

----

---- 40%

----

----

----------20

---- 10%

----

----

----

----------25

----

----

----

----

----------30

----

----

----

----

----------35

----

----

----

----

----------40

Page 1 of 1

Reddish-Brown sandy SILT - moist

Red to Brown SILT - moist

Reddish-Brown SILT - dry, dense

Refusal @ 21'

Geo Lab King

Soil Classification Remarks

Top soil No odor in boring

Reddish-Brown sandy SILT - dry Dry silt from 17' to 21' (refusal).

Boring was sealed w/hydrated bentonite

Picture # 3

Fashion Care

226203.00 11/7/13

2211 Savoy Dr 11/7/13



Soil Boring Log

Boring ID: SB-43

Project: Elevation:

Project No: Date started:

Location: Date Completed:

Driller: Field Oversight:

DTW: 9' Final Depth: 20'

D
e
p
th

(f
e
e
t
b
g
s)

%
R

e
co

ve
ry

S
a
m

p
le

N
o
.

----------0

----

---- 40%

----

----

----------5

---- Becoming moist

---- 60%

----

----

----------10

----

---- 50%

----

----

----------15

----

---- 90%

----

----

----------20

----

----

----

----

----------25

----

----

----

----

----------30

----

----

----

----

----------35

----

----

----

----

----------40

Page 1 of 1

Boring Terminated @ 20'

w/pebbles

Reddish-Brown SILT - moist

Reddish-Brown SILT - dry, dense

Gray to Tan SAND, course - wet, saturated @ 9'

Geo Lab King

Soil Classification Remarks

Top soil No odor in boring

Reddish-Brown sandy SILT - dry Dry silt from 15' to 20' (termination).

Boring was sealed w/hydrated bentonite

Picture # 5&6

Fashion Care

226203.00 11/7/13

2211 Savoy Dr 11/7/13



Soil Boring Log

Boring ID: SB-44

Project: Elevation:

Project No: Date started:

Location: Date Completed:

Driller: Field Oversight:

DTW: 7' Final Depth: 20'

D
e
p
th

(f
e
e
t
b
g
s)

%
R

e
co

ve
ry

S
a
m

p
le

N
o
.

----------0

----

---- 50%

----

---- Becoming moist

----------5

----

---- 60%

----

----

----------10

---- w/some pebbles

---- 70%

----

----

----------15

----

---- 100%

----

----

----------20

----

----

----

----

----------25

----

----

----

----

----------30

----

----

----

----

----------35

----

----

----

----

----------40

Page 1 of 1

Boring Terminated @ 20'

Tan to Reddish-Brown SILT - dry, dense

Reddish-Brown clayey SILT - dry Dry silt from 15' to 20' (termination).

Boring was sealed w/hydrated bentonite

Picture # 7 is the bottom 0f 10'-15' and 15'-20'

Gray SAND course - wet, saturated @7'

Tan to Reddish-Brown SILT - moist

Geo Lab King

Soil Classification Remarks

Top soil No odor in boring

Fashion Care

226203.00 11/7/13

2211 Savoy Dr 11/7/13



Soil Boring Log

Boring ID:FMW-9

Project: Fashion Care Elevation:
Project No: 8096 Date started: 11/25/08
Location: Southwest of dry cleaner near creek Date Completed:11/25/08
Driller: Atlas Geo Sampling Field Oversite: Len Diprima/Joe King
DTW: 8.5' Final Depth:_____________________16'

D
e

p
th

(f
e

e
t
b

g
s
)

%
R

e
co

ve
ry

S
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p
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N

o
.

----------0
---- Reddish Brown SILT No soil samples collected
---- 45%
----
----

----------5
---- 60%
---- (7') Moist.
----
---- WT~8.5'

----------10 8.5' Grey sandy SILT, w/scattered round pebbles, WET 50%
----
----
----
----

----------15
----
---- Boring Terminated @ 16' BLS
----
----

----------20
----
----
----
----

----------25
----
----
----
----

----------30
----
----
----
----

-----------35
----
----
----
----

----------40

Page 1 of 1

Soil Classification Remarks



Soil Boring Log

Boring ID:FMW-11

Project: Fashion Care Elevation:
Project No: 8096 Date started: 11/25/08
Location: South of dry cleaner Date Completed:11/25/08
Driller: Atlas Geo Sampling Field Oversite: Len Diprima/Joe King
DTW: 9' Final Depth:_____________________16'

D
e

p
th

(f
e

e
t
b

g
s
)

%
R

e
co

ve
ry

S
a
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p
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N

o
.

----------0
---- Reddish Brown silty CLAY, mosit No soil samples collected
---- 50%
----

----
----------5

---- 80%
----
----
---- WT~9'

----------10 Reddish Tan silty CLAY, WET 100%
----
----
----
---- 100%

----------15
----
---- Boring Terminated @ 16' BLS
----
----

----------20
----
----
----

----
----------25

----
----
----
----

----------30
----
----
----
----

-----------35
----
----
----
----

----------40

Page 1 of 1

Soil Classification Remarks



Soil Boring Log

Boring ID:FMW-12

Project: Fashion Care Elevation:
Project No: 8096 Date started: 3/17/10
Location: South of dry cleaner Date Completed:3/17/10
Driller: Atlas Geo Sampling Field Oversite: Diprima
DTW: 9' Final Depth:_____________________16'

D
e

p
th

(f
e

e
t
b

g
s
)

%
R

e
co

ve
ry

S
a

m
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N

o
.

----------0
---- Reddish Brown SILT, some relict rock structure No soil samples collected
---- 60%
----

----
----------5 5'-7' clayey SILT

---- 80%
----
----
---- 9' sandy SILT; WET

----------10 90%
----
----
----
---- 14'-15' Gravel 50%

----------15 15'-16' Grey SILT; DRY
----
---- Boring Terminated @ 16' BLS
----
----

----------20
----
----
----

----
----------25

----
----
----
----

----------30
----
----
----
----

-----------35
----
----
----
----

----------40

Page 1 of 1

Soil Classification Remarks



1

Photo 1

Description: Location of boring
CK-HA-1. An erosional surface at
the base of the channel of Nancy
Creek.

View Direction: North

Date Taken: 09/09/2014

Project Photos

Nancy Creek Hand Auger Borings

Fashion Care/Executive Care

VRP Site

2211 Savoy Drive

Chamblee, GA

Photo 2

Description: Hand auger
cuttings, boring CK-HA-1.

Date Taken: 09/09/2014



2

Project Photos

Nancy Creek Hand Auger Borings

Fashion Care/Executive Care

VRP Site

2211 Savoy Drive

Chamblee, GA

Photo 3

Description: Hand auger
cuttings, boring CK-HA-1.

Date Taken: 09/09/2014

Photo 4

Description: Location of boring
CK-HA-2. An erosional surface at
the base of the channel of Nancy
Creek

View Direction: South

Date Taken: 09/09/2014



3

Project Photos

Nancy Creek Hand Auger Borings

Fashion Care/Executive Care

VRP Site

2211 Savoy Drive

Chamblee, GA

Photo 5

Description: Hand auger
cuttings, boring CK-HA-2.

Date Taken: 09/09/2014



Appendix C
Soil Flushing Calculations



Soil Dissolution -
Depth of Unsat contamination (ft) 7

Average Soil concentration (mg/kg) 7.53
Assumed density (lbs/cubic foot) 100 Kv 1.5 ft/day

Mass contaminated Soil (lbs) 1,470,000 666,780 kg porosity 0.2 unitless
Initial Contaminant Mass (mg) 5,017,521 gradient 1 ft/ft

Recharge Rate (in/year) 1.00 2.28E-04 ft/day unsat depth 7 ft
Surface Area (sq.ft) 2100
Flow per day (CFD) 0.48 13.58 L/day v 7.5 ft/day

PCE Solubility (mg/L) 150
Daily Dissolution (mg/D) 2,036 Total Days Total Years

2464 7

Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.003 1 5,015,485 75 0.03 0 75
0.005 2 5,013,448 74.97 1 365 64
0.008 3 5,011,412 74.94 2 730 53
0.011 4 5,009,375 74.91 3 1095 42
0.014 5 5,007,339 74.88 4 1460 31
0.016 6 5,005,302 74.85 5 1825 20
0.019 7 5,003,266 74.82 6 2190 9
0.022 8 5,001,229 74.79 7 2555 1
0.025 9 4,999,193 74.76
0.027 10 4,997,156 74.73
0.030 11 4,995,120 74.70
0.033 12 4,993,084 74.67
0.036 13 4,991,047 74.64
0.038 14 4,989,011 74.61
0.041 15 4,986,974 74.58
0.044 16 4,984,938 74.55
0.047 17 4,982,901 74.52
0.049 18 4,980,865 74.49
0.052 19 4,978,828 74.46
0.055 20 4,976,792 74.43
0.058 21 4,974,755 74.40
0.060 22 4,972,719 74.37
0.063 23 4,970,682 74.34
0.066 24 4,968,646 74.31
0.068 25 4,966,609 74.28
0.071 26 4,964,573 74.25
0.074 27 4,962,536 74.22
0.077 28 4,960,500 74.19
0.079 29 4,958,463 74.16
0.082 30 4,956,427 74.13
0.085 31 4,954,390 74.10
0.088 32 4,952,354 74.07
0.090 33 4,950,317 74.04
0.093 34 4,948,281 74.01
0.096 35 4,946,244 73.98
0.099 36 4,944,208 73.95
0.101 37 4,942,171 73.92
0.104 38 4,940,135 73.89
0.107 39 4,938,099 73.86
0.110 40 4,936,062 73.83

Mass Dissolution:



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.112 41 4,934,026 73.80
0.115 42 4,931,989 73.77
0.118 43 4,929,953 73.74
0.121 44 4,927,916 73.71
0.123 45 4,925,880 73.68
0.126 46 4,923,843 73.65
0.129 47 4,921,807 73.62
0.132 48 4,919,770 73.59
0.134 49 4,917,734 73.56
0.137 50 4,915,697 73.53
0.140 51 4,913,661 73.50
0.142 52 4,911,624 73.47
0.145 53 4,909,588 73.44
0.148 54 4,907,551 73.41
0.151 55 4,905,515 73.38
0.153 56 4,903,478 73.35
0.156 57 4,901,442 73.32
0.159 58 4,899,405 73.29
0.162 59 4,897,369 73.26
0.164 60 4,895,332 73.23
0.167 61 4,893,296 73.20
0.170 62 4,891,259 73.17
0.173 63 4,889,223 73.14
0.175 64 4,887,186 73.11
0.178 65 4,885,150 73.08
0.181 66 4,883,113 73.05
0.184 67 4,881,077 73.02
0.186 68 4,879,041 72.99
0.189 69 4,877,004 72.96
0.192 70 4,874,968 72.93
0.195 71 4,872,931 72.90
0.197 72 4,870,895 72.87
0.200 73 4,868,858 72.84
0.203 74 4,866,822 72.81
0.205 75 4,864,785 72.78
0.208 76 4,862,749 72.75
0.211 77 4,860,712 72.72
0.214 78 4,858,676 72.69
0.216 79 4,856,639 72.66
0.219 80 4,854,603 72.63
0.222 81 4,852,566 72.60
0.225 82 4,850,530 72.57
0.227 83 4,848,493 72.54
0.230 84 4,846,457 72.51
0.233 85 4,844,420 72.48
0.236 86 4,842,384 72.45
0.238 87 4,840,347 72.42
0.241 88 4,838,311 72.39
0.244 89 4,836,274 72.36
0.247 90 4,834,238 72.33
0.249 91 4,832,201 72.30
0.252 92 4,830,165 72.27



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.255 93 4,828,128 72.24
0.258 94 4,826,092 72.21
0.260 95 4,824,055 72.18
0.263 96 4,822,019 72.15
0.266 97 4,819,983 72.12
0.268 98 4,817,946 72.09
0.271 99 4,815,910 72.06
0.274 100 4,813,873 72.03
0.277 101 4,811,837 72.00
0.279 102 4,809,800 71.97
0.282 103 4,807,764 71.94
0.285 104 4,805,727 71.91
0.288 105 4,803,691 71.88
0.290 106 4,801,654 71.85
0.293 107 4,799,618 71.82
0.296 108 4,797,581 71.79
0.299 109 4,795,545 71.76
0.301 110 4,793,508 71.73
0.304 111 4,791,472 71.70
0.307 112 4,789,435 71.67
0.310 113 4,787,399 71.63
0.312 114 4,785,362 71.60
0.315 115 4,783,326 71.57
0.318 116 4,781,289 71.54
0.321 117 4,779,253 71.51
0.323 118 4,777,216 71.48
0.326 119 4,775,180 71.45
0.329 120 4,773,143 71.42
0.332 121 4,771,107 71.39
0.334 122 4,769,070 71.36
0.337 123 4,767,034 71.33
0.340 124 4,764,998 71.30
0.342 125 4,762,961 71.27
0.345 126 4,760,925 71.24
0.348 127 4,758,888 71.21
0.351 128 4,756,852 71.18
0.353 129 4,754,815 71.15
0.356 130 4,752,779 71.12
0.359 131 4,750,742 71.09
0.362 132 4,748,706 71.06
0.364 133 4,746,669 71.03
0.367 134 4,744,633 71.00
0.370 135 4,742,596 70.97
0.373 136 4,740,560 70.94
0.375 137 4,738,523 70.91
0.378 138 4,736,487 70.88
0.381 139 4,734,450 70.85
0.384 140 4,732,414 70.82
0.386 141 4,730,377 70.79
0.389 142 4,728,341 70.76
0.392 143 4,726,304 70.73
0.395 144 4,724,268 70.70



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.397 145 4,722,231 70.67
0.400 146 4,720,195 70.64
0.403 147 4,718,158 70.61
0.405 148 4,716,122 70.58
0.408 149 4,714,085 70.55
0.411 150 4,712,049 70.52
0.414 151 4,710,012 70.49
0.416 152 4,707,976 70.46
0.419 153 4,705,940 70.43
0.422 154 4,703,903 70.40
0.425 155 4,701,867 70.37
0.427 156 4,699,830 70.34
0.430 157 4,697,794 70.31
0.433 158 4,695,757 70.28
0.436 159 4,693,721 70.25
0.438 160 4,691,684 70.22
0.441 161 4,689,648 70.19
0.444 162 4,687,611 70.16
0.447 163 4,685,575 70.13
0.449 164 4,683,538 70.10
0.452 165 4,681,502 70.07
0.455 166 4,679,465 70.04
0.458 167 4,677,429 70.01
0.460 168 4,675,392 69.98
0.463 169 4,673,356 69.95
0.466 170 4,671,319 69.92
0.468 171 4,669,283 69.89
0.471 172 4,667,246 69.86
0.474 173 4,665,210 69.83
0.477 174 4,663,173 69.80
0.479 175 4,661,137 69.77
0.482 176 4,659,100 69.74
0.485 177 4,657,064 69.71
0.488 178 4,655,027 69.68
0.490 179 4,652,991 69.65
0.493 180 4,650,955 69.62
0.496 181 4,648,918 69.59
0.499 182 4,646,882 69.56
0.501 183 4,644,845 69.53
0.504 184 4,642,809 69.50
0.507 185 4,640,772 69.47
0.510 186 4,638,736 69.44
0.512 187 4,636,699 69.41
0.515 188 4,634,663 69.38
0.518 189 4,632,626 69.35
0.521 190 4,630,590 69.32
0.523 191 4,628,553 69.29
0.526 192 4,626,517 69.26
0.529 193 4,624,480 69.23
0.532 194 4,622,444 69.20
0.534 195 4,620,407 69.17
0.537 196 4,618,371 69.14



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.540 197 4,616,334 69.11
0.542 198 4,614,298 69.08
0.545 199 4,612,261 69.05
0.548 200 4,610,225 69.02
0.551 201 4,608,188 68.99
0.553 202 4,606,152 68.96
0.556 203 4,604,115 68.93
0.559 204 4,602,079 68.90
0.562 205 4,600,042 68.87
0.564 206 4,598,006 68.84
0.567 207 4,595,969 68.81
0.570 208 4,593,933 68.78
0.573 209 4,591,897 68.75
0.575 210 4,589,860 68.72
0.578 211 4,587,824 68.69
0.581 212 4,585,787 68.66
0.584 213 4,583,751 68.63
0.586 214 4,581,714 68.60
0.589 215 4,579,678 68.57
0.592 216 4,577,641 68.54
0.595 217 4,575,605 68.51
0.597 218 4,573,568 68.48
0.600 219 4,571,532 68.45
0.603 220 4,569,495 68.42
0.605 221 4,567,459 68.39
0.608 222 4,565,422 68.36
0.611 223 4,563,386 68.33
0.614 224 4,561,349 68.30
0.616 225 4,559,313 68.27
0.619 226 4,557,276 68.24
0.622 227 4,555,240 68.21
0.625 228 4,553,203 68.18
0.627 229 4,551,167 68.15
0.630 230 4,549,130 68.12
0.633 231 4,547,094 68.09
0.636 232 4,545,057 68.06
0.638 233 4,543,021 68.03
0.641 234 4,540,984 68.00
0.644 235 4,538,948 67.97
0.647 236 4,536,912 67.94
0.649 237 4,534,875 67.91
0.652 238 4,532,839 67.88
0.655 239 4,530,802 67.85
0.658 240 4,528,766 67.82
0.660 241 4,526,729 67.79
0.663 242 4,524,693 67.76
0.666 243 4,522,656 67.73
0.668 244 4,520,620 67.70
0.671 245 4,518,583 67.67
0.674 246 4,516,547 67.64
0.677 247 4,514,510 67.61
0.679 248 4,512,474 67.58



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.682 249 4,510,437 67.55
0.685 250 4,508,401 67.52
0.688 251 4,506,364 67.49
0.690 252 4,504,328 67.46
0.693 253 4,502,291 67.43
0.696 254 4,500,255 67.40
0.699 255 4,498,218 67.37
0.701 256 4,496,182 67.34
0.704 257 4,494,145 67.31
0.707 258 4,492,109 67.28
0.710 259 4,490,072 67.25
0.712 260 4,488,036 67.22
0.715 261 4,485,999 67.19
0.718 262 4,483,963 67.16
0.721 263 4,481,926 67.13
0.723 264 4,479,890 67.10
0.726 265 4,477,854 67.07
0.729 266 4,475,817 67.04
0.732 267 4,473,781 67.01
0.734 268 4,471,744 66.98
0.737 269 4,469,708 66.95
0.740 270 4,467,671 66.92
0.742 271 4,465,635 66.89
0.745 272 4,463,598 66.86
0.748 273 4,461,562 66.83
0.751 274 4,459,525 66.80
0.753 275 4,457,489 66.77
0.756 276 4,455,452 66.74
0.759 277 4,453,416 66.71
0.762 278 4,451,379 66.68
0.764 279 4,449,343 66.65
0.767 280 4,447,306 66.62
0.770 281 4,445,270 66.59
0.773 282 4,443,233 66.56
0.775 283 4,441,197 66.53
0.778 284 4,439,160 66.50
0.781 285 4,437,124 66.47
0.784 286 4,435,087 66.44
0.786 287 4,433,051 66.41
0.789 288 4,431,014 66.38
0.792 289 4,428,978 66.35
0.795 290 4,426,941 66.32
0.797 291 4,424,905 66.29
0.800 292 4,422,869 66.26
0.803 293 4,420,832 66.23
0.805 294 4,418,796 66.20
0.808 295 4,416,759 66.17
0.811 296 4,414,723 66.14
0.814 297 4,412,686 66.11
0.816 298 4,410,650 66.08
0.819 299 4,408,613 66.05
0.822 300 4,406,577 66.02



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
0.825 301 4,404,540 65.99
0.827 302 4,402,504 65.96
0.830 303 4,400,467 65.93
0.833 304 4,398,431 65.90
0.836 305 4,396,394 65.87
0.838 306 4,394,358 65.84
0.841 307 4,392,321 65.81
0.844 308 4,390,285 65.78
0.847 309 4,388,248 65.75
0.849 310 4,386,212 65.72
0.852 311 4,384,175 65.69
0.855 312 4,382,139 65.66
0.858 313 4,380,102 65.63
0.860 314 4,378,066 65.60
0.863 315 4,376,029 65.57
0.866 316 4,373,993 65.54
0.868 317 4,371,956 65.51
0.871 318 4,369,920 65.48
0.874 319 4,367,883 65.45
0.877 320 4,365,847 65.42
0.879 321 4,363,811 65.39
0.882 322 4,361,774 65.36
0.885 323 4,359,738 65.33
0.888 324 4,357,701 65.30
0.890 325 4,355,665 65.27
0.893 326 4,353,628 65.24
0.896 327 4,351,592 65.21
0.899 328 4,349,555 65.18
0.901 329 4,347,519 65.15
0.904 330 4,345,482 65.12
0.907 331 4,343,446 65.09
0.910 332 4,341,409 65.06
0.912 333 4,339,373 65.03
0.915 334 4,337,336 65.00
0.918 335 4,335,300 64.97
0.921 336 4,333,263 64.94
0.923 337 4,331,227 64.90
0.926 338 4,329,190 64.87
0.929 339 4,327,154 64.84
0.932 340 4,325,117 64.81
0.934 341 4,323,081 64.78
0.937 342 4,321,044 64.75
0.940 343 4,319,008 64.72
0.942 344 4,316,971 64.69
0.945 345 4,314,935 64.66
0.948 346 4,312,898 64.63
0.951 347 4,310,862 64.60
0.953 348 4,308,826 64.57
0.956 349 4,306,789 64.54
0.959 350 4,304,753 64.51
0.962 351 4,302,716 64.48
0.964 352 4,300,680 64.45
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0.967 353 4,298,643 64.42
0.970 354 4,296,607 64.39
0.973 355 4,294,570 64.36
0.975 356 4,292,534 64.33
0.978 357 4,290,497 64.30
0.981 358 4,288,461 64.27
0.984 359 4,286,424 64.24
0.986 360 4,284,388 64.21
0.989 361 4,282,351 64.18
0.992 362 4,280,315 64.15
0.995 363 4,278,278 64.12
0.997 364 4,276,242 64.09
1.000 365 4,274,205 64.06
1.003 366 4,272,169 64.03
1.005 367 4,270,132 64.00
1.008 368 4,268,096 63.97
1.011 369 4,266,059 63.94
1.014 370 4,264,023 63.91
1.016 371 4,261,986 63.88
1.019 372 4,259,950 63.85
1.022 373 4,257,913 63.82
1.025 374 4,255,877 63.79
1.027 375 4,253,840 63.76
1.030 376 4,251,804 63.73
1.033 377 4,249,768 63.70
1.036 378 4,247,731 63.67
1.038 379 4,245,695 63.64
1.041 380 4,243,658 63.61
1.044 381 4,241,622 63.58
1.047 382 4,239,585 63.55
1.049 383 4,237,549 63.52
1.052 384 4,235,512 63.49
1.055 385 4,233,476 63.46
1.058 386 4,231,439 63.43
1.060 387 4,229,403 63.40
1.063 388 4,227,366 63.37
1.066 389 4,225,330 63.34
1.068 390 4,223,293 63.31
1.071 391 4,221,257 63.28
1.074 392 4,219,220 63.25
1.077 393 4,217,184 63.22
1.079 394 4,215,147 63.19
1.082 395 4,213,111 63.16
1.085 396 4,211,074 63.13
1.088 397 4,209,038 63.10
1.090 398 4,207,001 63.07
1.093 399 4,204,965 63.04
1.096 400 4,202,928 63.01
1.099 401 4,200,892 62.98
1.101 402 4,198,855 62.95
1.104 403 4,196,819 62.92
1.107 404 4,194,783 62.89
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1.110 405 4,192,746 62.86
1.112 406 4,190,710 62.83
1.115 407 4,188,673 62.80
1.118 408 4,186,637 62.77
1.121 409 4,184,600 62.74
1.123 410 4,182,564 62.71
1.126 411 4,180,527 62.68
1.129 412 4,178,491 62.65
1.132 413 4,176,454 62.62
1.134 414 4,174,418 62.59
1.137 415 4,172,381 62.56
1.140 416 4,170,345 62.53
1.142 417 4,168,308 62.50
1.145 418 4,166,272 62.47
1.148 419 4,164,235 62.44
1.151 420 4,162,199 62.41
1.153 421 4,160,162 62.38
1.156 422 4,158,126 62.35
1.159 423 4,156,089 62.32
1.162 424 4,154,053 62.29
1.164 425 4,152,016 62.26
1.167 426 4,149,980 62.23
1.170 427 4,147,943 62.20
1.173 428 4,145,907 62.17
1.175 429 4,143,870 62.14
1.178 430 4,141,834 62.11
1.181 431 4,139,797 62.08
1.184 432 4,137,761 62.05
1.186 433 4,135,725 62.02
1.189 434 4,133,688 61.99
1.192 435 4,131,652 61.96
1.195 436 4,129,615 61.93
1.197 437 4,127,579 61.90
1.200 438 4,125,542 61.87
1.203 439 4,123,506 61.84
1.205 440 4,121,469 61.81
1.208 441 4,119,433 61.78
1.211 442 4,117,396 61.75
1.214 443 4,115,360 61.72
1.216 444 4,113,323 61.69
1.219 445 4,111,287 61.66
1.222 446 4,109,250 61.63
1.225 447 4,107,214 61.60
1.227 448 4,105,177 61.57
1.230 449 4,103,141 61.54
1.233 450 4,101,104 61.51
1.236 451 4,099,068 61.48
1.238 452 4,097,031 61.45
1.241 453 4,094,995 61.42
1.244 454 4,092,958 61.39
1.247 455 4,090,922 61.36
1.249 456 4,088,885 61.33
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1.252 457 4,086,849 61.30
1.255 458 4,084,812 61.27
1.258 459 4,082,776 61.24
1.260 460 4,080,739 61.21
1.263 461 4,078,703 61.18
1.266 462 4,076,667 61.15
1.268 463 4,074,630 61.12
1.271 464 4,072,594 61.09
1.274 465 4,070,557 61.06
1.277 466 4,068,521 61.03
1.279 467 4,066,484 61.00
1.282 468 4,064,448 60.97
1.285 469 4,062,411 60.94
1.288 470 4,060,375 60.91
1.290 471 4,058,338 60.88
1.293 472 4,056,302 60.85
1.296 473 4,054,265 60.82
1.299 474 4,052,229 60.79
1.301 475 4,050,192 60.76
1.304 476 4,048,156 60.73
1.307 477 4,046,119 60.70
1.310 478 4,044,083 60.67
1.312 479 4,042,046 60.64
1.315 480 4,040,010 60.61
1.318 481 4,037,973 60.58
1.321 482 4,035,937 60.55
1.323 483 4,033,900 60.52
1.326 484 4,031,864 60.49
1.329 485 4,029,827 60.46
1.332 486 4,027,791 60.43
1.334 487 4,025,754 60.40
1.337 488 4,023,718 60.37
1.340 489 4,021,682 60.34
1.342 490 4,019,645 60.31
1.345 491 4,017,609 60.28
1.348 492 4,015,572 60.25
1.351 493 4,013,536 60.22
1.353 494 4,011,499 60.19
1.356 495 4,009,463 60.16
1.359 496 4,007,426 60.13
1.362 497 4,005,390 60.10
1.364 498 4,003,353 60.07
1.367 499 4,001,317 60.04
1.370 500 3,999,280 60.01
1.373 501 3,997,244 59.98
1.375 502 3,995,207 59.95
1.378 503 3,993,171 59.92
1.381 504 3,991,134 59.89
1.384 505 3,989,098 59.86
1.386 506 3,987,061 59.83
1.389 507 3,985,025 59.80
1.392 508 3,982,988 59.77
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1.395 509 3,980,952 59.74
1.397 510 3,978,915 59.71
1.400 511 3,976,879 59.68
1.403 512 3,974,842 59.65
1.405 513 3,972,806 59.62
1.408 514 3,970,769 59.59
1.411 515 3,968,733 59.56
1.414 516 3,966,696 59.53
1.416 517 3,964,660 59.50
1.419 518 3,962,624 59.47
1.422 519 3,960,587 59.44
1.425 520 3,958,551 59.41
1.427 521 3,956,514 59.38
1.430 522 3,954,478 59.35
1.433 523 3,952,441 59.32
1.436 524 3,950,405 59.29
1.438 525 3,948,368 59.26
1.441 526 3,946,332 59.23
1.444 527 3,944,295 59.20
1.447 528 3,942,259 59.17
1.449 529 3,940,222 59.14
1.452 530 3,938,186 59.11
1.455 531 3,936,149 59.08
1.458 532 3,934,113 59.05
1.460 533 3,932,076 59.02
1.463 534 3,930,040 58.99
1.466 535 3,928,003 58.96
1.468 536 3,925,967 58.93
1.471 537 3,923,930 58.90
1.474 538 3,921,894 58.87
1.477 539 3,919,857 58.84
1.479 540 3,917,821 58.81
1.482 541 3,915,784 58.78
1.485 542 3,913,748 58.75
1.488 543 3,911,711 58.72
1.490 544 3,909,675 58.69
1.493 545 3,907,639 58.66
1.496 546 3,905,602 58.63
1.499 547 3,903,566 58.60
1.501 548 3,901,529 58.57
1.504 549 3,899,493 58.54
1.507 550 3,897,456 58.51
1.510 551 3,895,420 58.48
1.512 552 3,893,383 58.45
1.515 553 3,891,347 58.42
1.518 554 3,889,310 58.39
1.521 555 3,887,274 58.36
1.523 556 3,885,237 58.33
1.526 557 3,883,201 58.30
1.529 558 3,881,164 58.27
1.532 559 3,879,128 58.24
1.534 560 3,877,091 58.21



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
1.537 561 3,875,055 58.17
1.540 562 3,873,018 58.14
1.542 563 3,870,982 58.11
1.545 564 3,868,945 58.08
1.548 565 3,866,909 58.05
1.551 566 3,864,872 58.02
1.553 567 3,862,836 57.99
1.556 568 3,860,799 57.96
1.559 569 3,858,763 57.93
1.562 570 3,856,726 57.90
1.564 571 3,854,690 57.87
1.567 572 3,852,653 57.84
1.570 573 3,850,617 57.81
1.573 574 3,848,581 57.78
1.575 575 3,846,544 57.75
1.578 576 3,844,508 57.72
1.581 577 3,842,471 57.69
1.584 578 3,840,435 57.66
1.586 579 3,838,398 57.63
1.589 580 3,836,362 57.60
1.592 581 3,834,325 57.57
1.595 582 3,832,289 57.54
1.597 583 3,830,252 57.51
1.600 584 3,828,216 57.48
1.603 585 3,826,179 57.45
1.605 586 3,824,143 57.42
1.608 587 3,822,106 57.39
1.611 588 3,820,070 57.36
1.614 589 3,818,033 57.33
1.616 590 3,815,997 57.30
1.619 591 3,813,960 57.27
1.622 592 3,811,924 57.24
1.625 593 3,809,887 57.21
1.627 594 3,807,851 57.18
1.630 595 3,805,814 57.15
1.633 596 3,803,778 57.12
1.636 597 3,801,741 57.09
1.638 598 3,799,705 57.06
1.641 599 3,797,668 57.03
1.644 600 3,795,632 57.00
1.647 601 3,793,596 56.97
1.649 602 3,791,559 56.94
1.652 603 3,789,523 56.91
1.655 604 3,787,486 56.88
1.658 605 3,785,450 56.85
1.660 606 3,783,413 56.82
1.663 607 3,781,377 56.79
1.666 608 3,779,340 56.76
1.668 609 3,777,304 56.73
1.671 610 3,775,267 56.70
1.674 611 3,773,231 56.67
1.677 612 3,771,194 56.64
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1.679 613 3,769,158 56.61
1.682 614 3,767,121 56.58
1.685 615 3,765,085 56.55
1.688 616 3,763,048 56.52
1.690 617 3,761,012 56.49
1.693 618 3,758,975 56.46
1.696 619 3,756,939 56.43
1.699 620 3,754,902 56.40
1.701 621 3,752,866 56.37
1.704 622 3,750,829 56.34
1.707 623 3,748,793 56.31
1.710 624 3,746,756 56.28
1.712 625 3,744,720 56.25
1.715 626 3,742,683 56.22
1.718 627 3,740,647 56.19
1.721 628 3,738,610 56.16
1.723 629 3,736,574 56.13
1.726 630 3,734,538 56.10
1.729 631 3,732,501 56.07
1.732 632 3,730,465 56.04
1.734 633 3,728,428 56.01
1.737 634 3,726,392 55.98
1.740 635 3,724,355 55.95
1.742 636 3,722,319 55.92
1.745 637 3,720,282 55.89
1.748 638 3,718,246 55.86
1.751 639 3,716,209 55.83
1.753 640 3,714,173 55.80
1.756 641 3,712,136 55.77
1.759 642 3,710,100 55.74
1.762 643 3,708,063 55.71
1.764 644 3,706,027 55.68
1.767 645 3,703,990 55.65
1.770 646 3,701,954 55.62
1.773 647 3,699,917 55.59
1.775 648 3,697,881 55.56
1.778 649 3,695,844 55.53
1.781 650 3,693,808 55.50
1.784 651 3,691,771 55.47
1.786 652 3,689,735 55.44
1.789 653 3,687,698 55.41
1.792 654 3,685,662 55.38
1.795 655 3,683,625 55.35
1.797 656 3,681,589 55.32
1.800 657 3,679,553 55.29
1.803 658 3,677,516 55.26
1.805 659 3,675,480 55.23
1.808 660 3,673,443 55.20
1.811 661 3,671,407 55.17
1.814 662 3,669,370 55.14
1.816 663 3,667,334 55.11
1.819 664 3,665,297 55.08
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1.822 665 3,663,261 55.05
1.825 666 3,661,224 55.02
1.827 667 3,659,188 54.99
1.830 668 3,657,151 54.96
1.833 669 3,655,115 54.93
1.836 670 3,653,078 54.90
1.838 671 3,651,042 54.87
1.841 672 3,649,005 54.84
1.844 673 3,646,969 54.81
1.847 674 3,644,932 54.78
1.849 675 3,642,896 54.75
1.852 676 3,640,859 54.72
1.855 677 3,638,823 54.69
1.858 678 3,636,786 54.66
1.860 679 3,634,750 54.63
1.863 680 3,632,713 54.60
1.866 681 3,630,677 54.57
1.868 682 3,628,640 54.54
1.871 683 3,626,604 54.51
1.874 684 3,624,567 54.48
1.877 685 3,622,531 54.45
1.879 686 3,620,495 54.42
1.882 687 3,618,458 54.39
1.885 688 3,616,422 54.36
1.888 689 3,614,385 54.33
1.890 690 3,612,349 54.30
1.893 691 3,610,312 54.27
1.896 692 3,608,276 54.24
1.899 693 3,606,239 54.21
1.901 694 3,604,203 54.18
1.904 695 3,602,166 54.15
1.907 696 3,600,130 54.12
1.910 697 3,598,093 54.09
1.912 698 3,596,057 54.06
1.915 699 3,594,020 54.03
1.918 700 3,591,984 54.00
1.921 701 3,589,947 53.97
1.923 702 3,587,911 53.94
1.926 703 3,585,874 53.91
1.929 704 3,583,838 53.88
1.932 705 3,581,801 53.85
1.934 706 3,579,765 53.82
1.937 707 3,577,728 53.79
1.940 708 3,575,692 53.76
1.942 709 3,573,655 53.73
1.945 710 3,571,619 53.70
1.948 711 3,569,582 53.67
1.951 712 3,567,546 53.64
1.953 713 3,565,510 53.61
1.956 714 3,563,473 53.58
1.959 715 3,561,437 53.55
1.962 716 3,559,400 53.52
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1.964 717 3,557,364 53.49
1.967 718 3,555,327 53.46
1.970 719 3,553,291 53.43
1.973 720 3,551,254 53.40
1.975 721 3,549,218 53.37
1.978 722 3,547,181 53.34
1.981 723 3,545,145 53.31
1.984 724 3,543,108 53.28
1.986 725 3,541,072 53.25
1.989 726 3,539,035 53.22
1.992 727 3,536,999 53.19
1.995 728 3,534,962 53.16
1.997 729 3,532,926 53.13
2.000 730 3,530,889 53.10
2.003 731 3,528,853 53.07
2.005 732 3,526,816 53.04
2.008 733 3,524,780 53.01
2.011 734 3,522,743 52.98
2.014 735 3,520,707 52.95
2.016 736 3,518,670 52.92
2.019 737 3,516,634 52.89
2.022 738 3,514,597 52.86
2.025 739 3,512,561 52.83
2.027 740 3,510,524 52.80
2.030 741 3,508,488 52.77
2.033 742 3,506,452 52.74
2.036 743 3,504,415 52.71
2.038 744 3,502,379 52.68
2.041 745 3,500,342 52.65
2.044 746 3,498,306 52.62
2.047 747 3,496,269 52.59
2.049 748 3,494,233 52.56
2.052 749 3,492,196 52.53
2.055 750 3,490,160 52.50
2.058 751 3,488,123 52.47
2.060 752 3,486,087 52.44
2.063 753 3,484,050 52.41
2.066 754 3,482,014 52.38
2.068 755 3,479,977 52.35
2.071 756 3,477,941 52.32
2.074 757 3,475,904 52.29
2.077 758 3,473,868 52.26
2.079 759 3,471,831 52.23
2.082 760 3,469,795 52.20
2.085 761 3,467,758 52.17
2.088 762 3,465,722 52.14
2.090 763 3,463,685 52.11
2.093 764 3,461,649 52.08
2.096 765 3,459,612 52.05
2.099 766 3,457,576 52.02
2.101 767 3,455,539 51.99
2.104 768 3,453,503 51.96
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2.107 769 3,451,467 51.93
2.110 770 3,449,430 51.90
2.112 771 3,447,394 51.87
2.115 772 3,445,357 51.84
2.118 773 3,443,321 51.81
2.121 774 3,441,284 51.78
2.123 775 3,439,248 51.75
2.126 776 3,437,211 51.72
2.129 777 3,435,175 51.69
2.132 778 3,433,138 51.66
2.134 779 3,431,102 51.63
2.137 780 3,429,065 51.60
2.140 781 3,427,029 51.57
2.142 782 3,424,992 51.54
2.145 783 3,422,956 51.51
2.148 784 3,420,919 51.48
2.151 785 3,418,883 51.44
2.153 786 3,416,846 51.41
2.156 787 3,414,810 51.38
2.159 788 3,412,773 51.35
2.162 789 3,410,737 51.32
2.164 790 3,408,700 51.29
2.167 791 3,406,664 51.26
2.170 792 3,404,627 51.23
2.173 793 3,402,591 51.20
2.175 794 3,400,554 51.17
2.178 795 3,398,518 51.14
2.181 796 3,396,481 51.11
2.184 797 3,394,445 51.08
2.186 798 3,392,409 51.05
2.189 799 3,390,372 51.02
2.192 800 3,388,336 50.99
2.195 801 3,386,299 50.96
2.197 802 3,384,263 50.93
2.200 803 3,382,226 50.90
2.203 804 3,380,190 50.87
2.205 805 3,378,153 50.84
2.208 806 3,376,117 50.81
2.211 807 3,374,080 50.78
2.214 808 3,372,044 50.75
2.216 809 3,370,007 50.72
2.219 810 3,367,971 50.69
2.222 811 3,365,934 50.66
2.225 812 3,363,898 50.63
2.227 813 3,361,861 50.60
2.230 814 3,359,825 50.57
2.233 815 3,357,788 50.54
2.236 816 3,355,752 50.51
2.238 817 3,353,715 50.48
2.241 818 3,351,679 50.45
2.244 819 3,349,642 50.42
2.247 820 3,347,606 50.39
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2.249 821 3,345,569 50.36
2.252 822 3,343,533 50.33
2.255 823 3,341,496 50.30
2.258 824 3,339,460 50.27
2.260 825 3,337,423 50.24
2.263 826 3,335,387 50.21
2.266 827 3,333,351 50.18
2.268 828 3,331,314 50.15
2.271 829 3,329,278 50.12
2.274 830 3,327,241 50.09
2.277 831 3,325,205 50.06
2.279 832 3,323,168 50.03
2.282 833 3,321,132 50.00
2.285 834 3,319,095 49.97
2.288 835 3,317,059 49.94
2.290 836 3,315,022 49.91
2.293 837 3,312,986 49.88
2.296 838 3,310,949 49.85
2.299 839 3,308,913 49.82
2.301 840 3,306,876 49.79
2.304 841 3,304,840 49.76
2.307 842 3,302,803 49.73
2.310 843 3,300,767 49.70
2.312 844 3,298,730 49.67
2.315 845 3,296,694 49.64
2.318 846 3,294,657 49.61
2.321 847 3,292,621 49.58
2.323 848 3,290,584 49.55
2.326 849 3,288,548 49.52
2.329 850 3,286,511 49.49
2.332 851 3,284,475 49.46
2.334 852 3,282,438 49.43
2.337 853 3,280,402 49.40
2.340 854 3,278,366 49.37
2.342 855 3,276,329 49.34
2.345 856 3,274,293 49.31
2.348 857 3,272,256 49.28
2.351 858 3,270,220 49.25
2.353 859 3,268,183 49.22
2.356 860 3,266,147 49.19
2.359 861 3,264,110 49.16
2.362 862 3,262,074 49.13
2.364 863 3,260,037 49.10
2.367 864 3,258,001 49.07
2.370 865 3,255,964 49.04
2.373 866 3,253,928 49.01
2.375 867 3,251,891 48.98
2.378 868 3,249,855 48.95
2.381 869 3,247,818 48.92
2.384 870 3,245,782 48.89
2.386 871 3,243,745 48.86
2.389 872 3,241,709 48.83



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
2.392 873 3,239,672 48.80
2.395 874 3,237,636 48.77
2.397 875 3,235,599 48.74
2.400 876 3,233,563 48.71
2.403 877 3,231,526 48.68
2.405 878 3,229,490 48.65
2.408 879 3,227,453 48.62
2.411 880 3,225,417 48.59
2.414 881 3,223,380 48.56
2.416 882 3,221,344 48.53
2.419 883 3,219,308 48.50
2.422 884 3,217,271 48.47
2.425 885 3,215,235 48.44
2.427 886 3,213,198 48.41
2.430 887 3,211,162 48.38
2.433 888 3,209,125 48.35
2.436 889 3,207,089 48.32
2.438 890 3,205,052 48.29
2.441 891 3,203,016 48.26
2.444 892 3,200,979 48.23
2.447 893 3,198,943 48.20
2.449 894 3,196,906 48.17
2.452 895 3,194,870 48.14
2.455 896 3,192,833 48.11
2.458 897 3,190,797 48.08
2.460 898 3,188,760 48.05
2.463 899 3,186,724 48.02
2.466 900 3,184,687 47.99
2.468 901 3,182,651 47.96
2.471 902 3,180,614 47.93
2.474 903 3,178,578 47.90
2.477 904 3,176,541 47.87
2.479 905 3,174,505 47.84
2.482 906 3,172,468 47.81
2.485 907 3,170,432 47.78
2.488 908 3,168,395 47.75
2.490 909 3,166,359 47.72
2.493 910 3,164,323 47.69
2.496 911 3,162,286 47.66
2.499 912 3,160,250 47.63
2.501 913 3,158,213 47.60
2.504 914 3,156,177 47.57
2.507 915 3,154,140 47.54
2.510 916 3,152,104 47.51
2.512 917 3,150,067 47.48
2.515 918 3,148,031 47.45
2.518 919 3,145,994 47.42
2.521 920 3,143,958 47.39
2.523 921 3,141,921 47.36
2.526 922 3,139,885 47.33
2.529 923 3,137,848 47.30
2.532 924 3,135,812 47.27
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mg/L
Year Post
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Days Post

Remediation

Conc.

(mg/L)
2.534 925 3,133,775 47.24
2.537 926 3,131,739 47.21
2.540 927 3,129,702 47.18
2.542 928 3,127,666 47.15
2.545 929 3,125,629 47.12
2.548 930 3,123,593 47.09
2.551 931 3,121,556 47.06
2.553 932 3,119,520 47.03
2.556 933 3,117,483 47.00
2.559 934 3,115,447 46.97
2.562 935 3,113,410 46.94
2.564 936 3,111,374 46.91
2.567 937 3,109,337 46.88
2.570 938 3,107,301 46.85
2.573 939 3,105,265 46.82
2.575 940 3,103,228 46.79
2.578 941 3,101,192 46.76
2.581 942 3,099,155 46.73
2.584 943 3,097,119 46.70
2.586 944 3,095,082 46.67
2.589 945 3,093,046 46.64
2.592 946 3,091,009 46.61
2.595 947 3,088,973 46.58
2.597 948 3,086,936 46.55
2.600 949 3,084,900 46.52
2.603 950 3,082,863 46.49
2.605 951 3,080,827 46.46
2.608 952 3,078,790 46.43
2.611 953 3,076,754 46.40
2.614 954 3,074,717 46.37
2.616 955 3,072,681 46.34
2.619 956 3,070,644 46.31
2.622 957 3,068,608 46.28
2.625 958 3,066,571 46.25
2.627 959 3,064,535 46.22
2.630 960 3,062,498 46.19
2.633 961 3,060,462 46.16
2.636 962 3,058,425 46.13
2.638 963 3,056,389 46.10
2.641 964 3,054,352 46.07
2.644 965 3,052,316 46.04
2.647 966 3,050,280 46.01
2.649 967 3,048,243 45.98
2.652 968 3,046,207 45.95
2.655 969 3,044,170 45.92
2.658 970 3,042,134 45.89
2.660 971 3,040,097 45.86
2.663 972 3,038,061 45.83
2.666 973 3,036,024 45.80
2.668 974 3,033,988 45.77
2.671 975 3,031,951 45.74
2.674 976 3,029,915 45.71
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(mg/L)
2.677 977 3,027,878 45.68
2.679 978 3,025,842 45.65
2.682 979 3,023,805 45.62
2.685 980 3,021,769 45.59
2.688 981 3,019,732 45.56
2.690 982 3,017,696 45.53
2.693 983 3,015,659 45.50
2.696 984 3,013,623 45.47
2.699 985 3,011,586 45.44
2.701 986 3,009,550 45.41
2.704 987 3,007,513 45.38
2.707 988 3,005,477 45.35
2.710 989 3,003,440 45.32
2.712 990 3,001,404 45.29
2.715 991 2,999,367 45.26
2.718 992 2,997,331 45.23
2.721 993 2,995,294 45.20
2.723 994 2,993,258 45.17
2.726 995 2,991,222 45.14
2.729 996 2,989,185 45.11
2.732 997 2,987,149 45.08
2.734 998 2,985,112 45.05
2.737 999 2,983,076 45.02
2.740 1000 2,981,039 44.99
2.742 1001 2,979,003 44.96
2.745 1002 2,976,966 44.93
2.748 1003 2,974,930 44.90
2.751 1004 2,972,893 44.87
2.753 1005 2,970,857 44.84
2.756 1006 2,968,820 44.81
2.759 1007 2,966,784 44.78
2.762 1008 2,964,747 44.75
2.764 1009 2,962,711 44.71
2.767 1010 2,960,674 44.68
2.770 1011 2,958,638 44.65
2.773 1012 2,956,601 44.62
2.775 1013 2,954,565 44.59
2.778 1014 2,952,528 44.56
2.781 1015 2,950,492 44.53
2.784 1016 2,948,455 44.50
2.786 1017 2,946,419 44.47
2.789 1018 2,944,382 44.44
2.792 1019 2,942,346 44.41
2.795 1020 2,940,309 44.38
2.797 1021 2,938,273 44.35
2.800 1022 2,936,237 44.32
2.803 1023 2,934,200 44.29
2.805 1024 2,932,164 44.26
2.808 1025 2,930,127 44.23
2.811 1026 2,928,091 44.20
2.814 1027 2,926,054 44.17
2.816 1028 2,924,018 44.14
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(mg/L)
2.819 1029 2,921,981 44.11
2.822 1030 2,919,945 44.08
2.825 1031 2,917,908 44.05
2.827 1032 2,915,872 44.02
2.830 1033 2,913,835 43.99
2.833 1034 2,911,799 43.96
2.836 1035 2,909,762 43.93
2.838 1036 2,907,726 43.90
2.841 1037 2,905,689 43.87
2.844 1038 2,903,653 43.84
2.847 1039 2,901,616 43.81
2.849 1040 2,899,580 43.78
2.852 1041 2,897,543 43.75
2.855 1042 2,895,507 43.72
2.858 1043 2,893,470 43.69
2.860 1044 2,891,434 43.66
2.863 1045 2,889,397 43.63
2.866 1046 2,887,361 43.60
2.868 1047 2,885,324 43.57
2.871 1048 2,883,288 43.54
2.874 1049 2,881,251 43.51
2.877 1050 2,879,215 43.48
2.879 1051 2,877,179 43.45
2.882 1052 2,875,142 43.42
2.885 1053 2,873,106 43.39
2.888 1054 2,871,069 43.36
2.890 1055 2,869,033 43.33
2.893 1056 2,866,996 43.30
2.896 1057 2,864,960 43.27
2.899 1058 2,862,923 43.24
2.901 1059 2,860,887 43.21
2.904 1060 2,858,850 43.18
2.907 1061 2,856,814 43.15
2.910 1062 2,854,777 43.12
2.912 1063 2,852,741 43.09
2.915 1064 2,850,704 43.06
2.918 1065 2,848,668 43.03
2.921 1066 2,846,631 43.00
2.923 1067 2,844,595 42.97
2.926 1068 2,842,558 42.94
2.929 1069 2,840,522 42.91
2.932 1070 2,838,485 42.88
2.934 1071 2,836,449 42.85
2.937 1072 2,834,412 42.82
2.940 1073 2,832,376 42.79
2.942 1074 2,830,339 42.76
2.945 1075 2,828,303 42.73
2.948 1076 2,826,266 42.70
2.951 1077 2,824,230 42.67
2.953 1078 2,822,194 42.64
2.956 1079 2,820,157 42.61
2.959 1080 2,818,121 42.58
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2.962 1081 2,816,084 42.55
2.964 1082 2,814,048 42.52
2.967 1083 2,812,011 42.49
2.970 1084 2,809,975 42.46
2.973 1085 2,807,938 42.43
2.975 1086 2,805,902 42.40
2.978 1087 2,803,865 42.37
2.981 1088 2,801,829 42.34
2.984 1089 2,799,792 42.31
2.986 1090 2,797,756 42.28
2.989 1091 2,795,719 42.25
2.992 1092 2,793,683 42.22
2.995 1093 2,791,646 42.19
2.997 1094 2,789,610 42.16
3.000 1095 2,787,573 42.13
3.003 1096 2,785,537 42.10
3.005 1097 2,783,500 42.07
3.008 1098 2,781,464 42.04
3.011 1099 2,779,427 42.01
3.014 1100 2,777,391 41.98
3.016 1101 2,775,354 41.95
3.019 1102 2,773,318 41.92
3.022 1103 2,771,281 41.89
3.025 1104 2,769,245 41.86
3.027 1105 2,767,208 41.83
3.030 1106 2,765,172 41.80
3.033 1107 2,763,136 41.77
3.036 1108 2,761,099 41.74
3.038 1109 2,759,063 41.71
3.041 1110 2,757,026 41.68
3.044 1111 2,754,990 41.65
3.047 1112 2,752,953 41.62
3.049 1113 2,750,917 41.59
3.052 1114 2,748,880 41.56
3.055 1115 2,746,844 41.53
3.058 1116 2,744,807 41.50
3.060 1117 2,742,771 41.47
3.063 1118 2,740,734 41.44
3.066 1119 2,738,698 41.41
3.068 1120 2,736,661 41.38
3.071 1121 2,734,625 41.35
3.074 1122 2,732,588 41.32
3.077 1123 2,730,552 41.29
3.079 1124 2,728,515 41.26
3.082 1125 2,726,479 41.23
3.085 1126 2,724,442 41.20
3.088 1127 2,722,406 41.17
3.090 1128 2,720,369 41.14
3.093 1129 2,718,333 41.11
3.096 1130 2,716,296 41.08
3.099 1131 2,714,260 41.05
3.101 1132 2,712,223 41.02
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3.104 1133 2,710,187 40.99
3.107 1134 2,708,151 40.96
3.110 1135 2,706,114 40.93
3.112 1136 2,704,078 40.90
3.115 1137 2,702,041 40.87
3.118 1138 2,700,005 40.84
3.121 1139 2,697,968 40.81
3.123 1140 2,695,932 40.78
3.126 1141 2,693,895 40.75
3.129 1142 2,691,859 40.72
3.132 1143 2,689,822 40.69
3.134 1144 2,687,786 40.66
3.137 1145 2,685,749 40.63
3.140 1146 2,683,713 40.60
3.142 1147 2,681,676 40.57
3.145 1148 2,679,640 40.54
3.148 1149 2,677,603 40.51
3.151 1150 2,675,567 40.48
3.153 1151 2,673,530 40.45
3.156 1152 2,671,494 40.42
3.159 1153 2,669,457 40.39
3.162 1154 2,667,421 40.36
3.164 1155 2,665,384 40.33
3.167 1156 2,663,348 40.30
3.170 1157 2,661,311 40.27
3.173 1158 2,659,275 40.24
3.175 1159 2,657,238 40.21
3.178 1160 2,655,202 40.18
3.181 1161 2,653,165 40.15
3.184 1162 2,651,129 40.12
3.186 1163 2,649,093 40.09
3.189 1164 2,647,056 40.06
3.192 1165 2,645,020 40.03
3.195 1166 2,642,983 40.00
3.197 1167 2,640,947 39.97
3.200 1168 2,638,910 39.94
3.203 1169 2,636,874 39.91
3.205 1170 2,634,837 39.88
3.208 1171 2,632,801 39.85
3.211 1172 2,630,764 39.82
3.214 1173 2,628,728 39.79
3.216 1174 2,626,691 39.76
3.219 1175 2,624,655 39.73
3.222 1176 2,622,618 39.70
3.225 1177 2,620,582 39.67
3.227 1178 2,618,545 39.64
3.230 1179 2,616,509 39.61
3.233 1180 2,614,472 39.58
3.236 1181 2,612,436 39.55
3.238 1182 2,610,399 39.52
3.241 1183 2,608,363 39.49
3.244 1184 2,606,326 39.46
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3.247 1185 2,604,290 39.43
3.249 1186 2,602,253 39.40
3.252 1187 2,600,217 39.37
3.255 1188 2,598,180 39.34
3.258 1189 2,596,144 39.31
3.260 1190 2,594,107 39.28
3.263 1191 2,592,071 39.25
3.266 1192 2,590,035 39.22
3.268 1193 2,587,998 39.19
3.271 1194 2,585,962 39.16
3.274 1195 2,583,925 39.13
3.277 1196 2,581,889 39.10
3.279 1197 2,579,852 39.07
3.282 1198 2,577,816 39.04
3.285 1199 2,575,779 39.01
3.288 1200 2,573,743 38.98
3.290 1201 2,571,706 38.95
3.293 1202 2,569,670 38.92
3.296 1203 2,567,633 38.89
3.299 1204 2,565,597 38.86
3.301 1205 2,563,560 38.83
3.304 1206 2,561,524 38.80
3.307 1207 2,559,487 38.77
3.310 1208 2,557,451 38.74
3.312 1209 2,555,414 38.71
3.315 1210 2,553,378 38.68
3.318 1211 2,551,341 38.65
3.321 1212 2,549,305 38.62
3.323 1213 2,547,268 38.59
3.326 1214 2,545,232 38.56
3.329 1215 2,543,195 38.53
3.332 1216 2,541,159 38.50
3.334 1217 2,539,122 38.47
3.337 1218 2,537,086 38.44
3.340 1219 2,535,050 38.41
3.342 1220 2,533,013 38.38
3.345 1221 2,530,977 38.35
3.348 1222 2,528,940 38.32
3.351 1223 2,526,904 38.29
3.353 1224 2,524,867 38.26
3.356 1225 2,522,831 38.23
3.359 1226 2,520,794 38.20
3.362 1227 2,518,758 38.17
3.364 1228 2,516,721 38.14
3.367 1229 2,514,685 38.11
3.370 1230 2,512,648 38.08
3.373 1231 2,510,612 38.05
3.375 1232 2,508,575 38.02
3.378 1233 2,506,539 37.98
3.381 1234 2,504,502 37.95
3.384 1235 2,502,466 37.92
3.386 1236 2,500,429 37.89
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3.389 1237 2,498,393 37.86
3.392 1238 2,496,356 37.83
3.395 1239 2,494,320 37.80
3.397 1240 2,492,283 37.77
3.400 1241 2,490,247 37.74
3.403 1242 2,488,210 37.71
3.405 1243 2,486,174 37.68
3.408 1244 2,484,137 37.65
3.411 1245 2,482,101 37.62
3.414 1246 2,480,064 37.59
3.416 1247 2,478,028 37.56
3.419 1248 2,475,992 37.53
3.422 1249 2,473,955 37.50
3.425 1250 2,471,919 37.47
3.427 1251 2,469,882 37.44
3.430 1252 2,467,846 37.41
3.433 1253 2,465,809 37.38
3.436 1254 2,463,773 37.35
3.438 1255 2,461,736 37.32
3.441 1256 2,459,700 37.29
3.444 1257 2,457,663 37.26
3.447 1258 2,455,627 37.23
3.449 1259 2,453,590 37.20
3.452 1260 2,451,554 37.17
3.455 1261 2,449,517 37.14
3.458 1262 2,447,481 37.11
3.460 1263 2,445,444 37.08
3.463 1264 2,443,408 37.05
3.466 1265 2,441,371 37.02
3.468 1266 2,439,335 36.99
3.471 1267 2,437,298 36.96
3.474 1268 2,435,262 36.93
3.477 1269 2,433,225 36.90
3.479 1270 2,431,189 36.87
3.482 1271 2,429,152 36.84
3.485 1272 2,427,116 36.81
3.488 1273 2,425,079 36.78
3.490 1274 2,423,043 36.75
3.493 1275 2,421,007 36.72
3.496 1276 2,418,970 36.69
3.499 1277 2,416,934 36.66
3.501 1278 2,414,897 36.63
3.504 1279 2,412,861 36.60
3.507 1280 2,410,824 36.57
3.510 1281 2,408,788 36.54
3.512 1282 2,406,751 36.51
3.515 1283 2,404,715 36.48
3.518 1284 2,402,678 36.45
3.521 1285 2,400,642 36.42
3.523 1286 2,398,605 36.39
3.526 1287 2,396,569 36.36
3.529 1288 2,394,532 36.33
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3.532 1289 2,392,496 36.30
3.534 1290 2,390,459 36.27
3.537 1291 2,388,423 36.24
3.540 1292 2,386,386 36.21
3.542 1293 2,384,350 36.18
3.545 1294 2,382,313 36.15
3.548 1295 2,380,277 36.12
3.551 1296 2,378,240 36.09
3.553 1297 2,376,204 36.06
3.556 1298 2,374,167 36.03
3.559 1299 2,372,131 36.00
3.562 1300 2,370,094 35.97
3.564 1301 2,368,058 35.94
3.567 1302 2,366,021 35.91
3.570 1303 2,363,985 35.88
3.573 1304 2,361,949 35.85
3.575 1305 2,359,912 35.82
3.578 1306 2,357,876 35.79
3.581 1307 2,355,839 35.76
3.584 1308 2,353,803 35.73
3.586 1309 2,351,766 35.70
3.589 1310 2,349,730 35.67
3.592 1311 2,347,693 35.64
3.595 1312 2,345,657 35.61
3.597 1313 2,343,620 35.58
3.600 1314 2,341,584 35.55
3.603 1315 2,339,547 35.52
3.605 1316 2,337,511 35.49
3.608 1317 2,335,474 35.46
3.611 1318 2,333,438 35.43
3.614 1319 2,331,401 35.40
3.616 1320 2,329,365 35.37
3.619 1321 2,327,328 35.34
3.622 1322 2,325,292 35.31
3.625 1323 2,323,255 35.28
3.627 1324 2,321,219 35.25
3.630 1325 2,319,182 35.22
3.633 1326 2,317,146 35.19
3.636 1327 2,315,109 35.16
3.638 1328 2,313,073 35.13
3.641 1329 2,311,036 35.10
3.644 1330 2,309,000 35.07
3.647 1331 2,306,964 35.04
3.649 1332 2,304,927 35.01
3.652 1333 2,302,891 34.98
3.655 1334 2,300,854 34.95
3.658 1335 2,298,818 34.92
3.660 1336 2,296,781 34.89
3.663 1337 2,294,745 34.86
3.666 1338 2,292,708 34.83
3.668 1339 2,290,672 34.80
3.671 1340 2,288,635 34.77
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3.674 1341 2,286,599 34.74
3.677 1342 2,284,562 34.71
3.679 1343 2,282,526 34.68
3.682 1344 2,280,489 34.65
3.685 1345 2,278,453 34.62
3.688 1346 2,276,416 34.59
3.690 1347 2,274,380 34.56
3.693 1348 2,272,343 34.53
3.696 1349 2,270,307 34.50
3.699 1350 2,268,270 34.47
3.701 1351 2,266,234 34.44
3.704 1352 2,264,197 34.41
3.707 1353 2,262,161 34.38
3.710 1354 2,260,124 34.35
3.712 1355 2,258,088 34.32
3.715 1356 2,256,051 34.29
3.718 1357 2,254,015 34.26
3.721 1358 2,251,978 34.23
3.723 1359 2,249,942 34.20
3.726 1360 2,247,906 34.17
3.729 1361 2,245,869 34.14
3.732 1362 2,243,833 34.11
3.734 1363 2,241,796 34.08
3.737 1364 2,239,760 34.05
3.740 1365 2,237,723 34.02
3.742 1366 2,235,687 33.99
3.745 1367 2,233,650 33.96
3.748 1368 2,231,614 33.93
3.751 1369 2,229,577 33.90
3.753 1370 2,227,541 33.87
3.756 1371 2,225,504 33.84
3.759 1372 2,223,468 33.81
3.762 1373 2,221,431 33.78
3.764 1374 2,219,395 33.75
3.767 1375 2,217,358 33.72
3.770 1376 2,215,322 33.69
3.773 1377 2,213,285 33.66
3.775 1378 2,211,249 33.63
3.778 1379 2,209,212 33.60
3.781 1380 2,207,176 33.57
3.784 1381 2,205,139 33.54
3.786 1382 2,203,103 33.51
3.789 1383 2,201,066 33.48
3.792 1384 2,199,030 33.45
3.795 1385 2,196,993 33.42
3.797 1386 2,194,957 33.39
3.800 1387 2,192,921 33.36
3.803 1388 2,190,884 33.33
3.805 1389 2,188,848 33.30
3.808 1390 2,186,811 33.27
3.811 1391 2,184,775 33.24
3.814 1392 2,182,738 33.21
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3.816 1393 2,180,702 33.18
3.819 1394 2,178,665 33.15
3.822 1395 2,176,629 33.12
3.825 1396 2,174,592 33.09
3.827 1397 2,172,556 33.06
3.830 1398 2,170,519 33.03
3.833 1399 2,168,483 33.00
3.836 1400 2,166,446 32.97
3.838 1401 2,164,410 32.94
3.841 1402 2,162,373 32.91
3.844 1403 2,160,337 32.88
3.847 1404 2,158,300 32.85
3.849 1405 2,156,264 32.82
3.852 1406 2,154,227 32.79
3.855 1407 2,152,191 32.76
3.858 1408 2,150,154 32.73
3.860 1409 2,148,118 32.70
3.863 1410 2,146,081 32.67
3.866 1411 2,144,045 32.64
3.868 1412 2,142,008 32.61
3.871 1413 2,139,972 32.58
3.874 1414 2,137,935 32.55
3.877 1415 2,135,899 32.52
3.879 1416 2,133,863 32.49
3.882 1417 2,131,826 32.46
3.885 1418 2,129,790 32.43
3.888 1419 2,127,753 32.40
3.890 1420 2,125,717 32.37
3.893 1421 2,123,680 32.34
3.896 1422 2,121,644 32.31
3.899 1423 2,119,607 32.28
3.901 1424 2,117,571 32.25
3.904 1425 2,115,534 32.22
3.907 1426 2,113,498 32.19
3.910 1427 2,111,461 32.16
3.912 1428 2,109,425 32.13
3.915 1429 2,107,388 32.10
3.918 1430 2,105,352 32.07
3.921 1431 2,103,315 32.04
3.923 1432 2,101,279 32.01
3.926 1433 2,099,242 31.98
3.929 1434 2,097,206 31.95
3.932 1435 2,095,169 31.92
3.934 1436 2,093,133 31.89
3.937 1437 2,091,096 31.86
3.940 1438 2,089,060 31.83
3.942 1439 2,087,023 31.80
3.945 1440 2,084,987 31.77
3.948 1441 2,082,950 31.74
3.951 1442 2,080,914 31.71
3.953 1443 2,078,878 31.68
3.956 1444 2,076,841 31.65
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3.959 1445 2,074,805 31.62
3.962 1446 2,072,768 31.59
3.964 1447 2,070,732 31.56
3.967 1448 2,068,695 31.53
3.970 1449 2,066,659 31.50
3.973 1450 2,064,622 31.47
3.975 1451 2,062,586 31.44
3.978 1452 2,060,549 31.41
3.981 1453 2,058,513 31.38
3.984 1454 2,056,476 31.35
3.986 1455 2,054,440 31.32
3.989 1456 2,052,403 31.29
3.992 1457 2,050,367 31.25
3.995 1458 2,048,330 31.22
3.997 1459 2,046,294 31.19
4.000 1460 2,044,257 31.16
4.003 1461 2,042,221 31.13
4.005 1462 2,040,184 31.10
4.008 1463 2,038,148 31.07
4.011 1464 2,036,111 31.04
4.014 1465 2,034,075 31.01
4.016 1466 2,032,038 30.98
4.019 1467 2,030,002 30.95
4.022 1468 2,027,965 30.92
4.025 1469 2,025,929 30.89
4.027 1470 2,023,892 30.86
4.030 1471 2,021,856 30.83
4.033 1472 2,019,820 30.80
4.036 1473 2,017,783 30.77
4.038 1474 2,015,747 30.74
4.041 1475 2,013,710 30.71
4.044 1476 2,011,674 30.68
4.047 1477 2,009,637 30.65
4.049 1478 2,007,601 30.62
4.052 1479 2,005,564 30.59
4.055 1480 2,003,528 30.56
4.058 1481 2,001,491 30.53
4.060 1482 1,999,455 30.50
4.063 1483 1,997,418 30.47
4.066 1484 1,995,382 30.44
4.068 1485 1,993,345 30.41
4.071 1486 1,991,309 30.38
4.074 1487 1,989,272 30.35
4.077 1488 1,987,236 30.32
4.079 1489 1,985,199 30.29
4.082 1490 1,983,163 30.26
4.085 1491 1,981,126 30.23
4.088 1492 1,979,090 30.20
4.090 1493 1,977,053 30.17
4.093 1494 1,975,017 30.14
4.096 1495 1,972,980 30.11
4.099 1496 1,970,944 30.08
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4.101 1497 1,968,907 30.05
4.104 1498 1,966,871 30.02
4.107 1499 1,964,835 29.99
4.110 1500 1,962,798 29.96
4.112 1501 1,960,762 29.93
4.115 1502 1,958,725 29.90
4.118 1503 1,956,689 29.87
4.121 1504 1,954,652 29.84
4.123 1505 1,952,616 29.81
4.126 1506 1,950,579 29.78
4.129 1507 1,948,543 29.75
4.132 1508 1,946,506 29.72
4.134 1509 1,944,470 29.69
4.137 1510 1,942,433 29.66
4.140 1511 1,940,397 29.63
4.142 1512 1,938,360 29.60
4.145 1513 1,936,324 29.57
4.148 1514 1,934,287 29.54
4.151 1515 1,932,251 29.51
4.153 1516 1,930,214 29.48
4.156 1517 1,928,178 29.45
4.159 1518 1,926,141 29.42
4.162 1519 1,924,105 29.39
4.164 1520 1,922,068 29.36
4.167 1521 1,920,032 29.33
4.170 1522 1,917,995 29.30
4.173 1523 1,915,959 29.27
4.175 1524 1,913,922 29.24
4.178 1525 1,911,886 29.21
4.181 1526 1,909,849 29.18
4.184 1527 1,907,813 29.15
4.186 1528 1,905,777 29.12
4.189 1529 1,903,740 29.09
4.192 1530 1,901,704 29.06
4.195 1531 1,899,667 29.03
4.197 1532 1,897,631 29.00
4.200 1533 1,895,594 28.97
4.203 1534 1,893,558 28.94
4.205 1535 1,891,521 28.91
4.208 1536 1,889,485 28.88
4.211 1537 1,887,448 28.85
4.214 1538 1,885,412 28.82
4.216 1539 1,883,375 28.79
4.219 1540 1,881,339 28.76
4.222 1541 1,879,302 28.73
4.225 1542 1,877,266 28.70
4.227 1543 1,875,229 28.67
4.230 1544 1,873,193 28.64
4.233 1545 1,871,156 28.61
4.236 1546 1,869,120 28.58
4.238 1547 1,867,083 28.55
4.241 1548 1,865,047 28.52
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4.244 1549 1,863,010 28.49
4.247 1550 1,860,974 28.46
4.249 1551 1,858,937 28.43
4.252 1552 1,856,901 28.40
4.255 1553 1,854,864 28.37
4.258 1554 1,852,828 28.34
4.260 1555 1,850,791 28.31
4.263 1556 1,848,755 28.28
4.266 1557 1,846,719 28.25
4.268 1558 1,844,682 28.22
4.271 1559 1,842,646 28.19
4.274 1560 1,840,609 28.16
4.277 1561 1,838,573 28.13
4.279 1562 1,836,536 28.10
4.282 1563 1,834,500 28.07
4.285 1564 1,832,463 28.04
4.288 1565 1,830,427 28.01
4.290 1566 1,828,390 27.98
4.293 1567 1,826,354 27.95
4.296 1568 1,824,317 27.92
4.299 1569 1,822,281 27.89
4.301 1570 1,820,244 27.86
4.304 1571 1,818,208 27.83
4.307 1572 1,816,171 27.80
4.310 1573 1,814,135 27.77
4.312 1574 1,812,098 27.74
4.315 1575 1,810,062 27.71
4.318 1576 1,808,025 27.68
4.321 1577 1,805,989 27.65
4.323 1578 1,803,952 27.62
4.326 1579 1,801,916 27.59
4.329 1580 1,799,879 27.56
4.332 1581 1,797,843 27.53
4.334 1582 1,795,806 27.50
4.337 1583 1,793,770 27.47
4.340 1584 1,791,734 27.44
4.342 1585 1,789,697 27.41
4.345 1586 1,787,661 27.38
4.348 1587 1,785,624 27.35
4.351 1588 1,783,588 27.32
4.353 1589 1,781,551 27.29
4.356 1590 1,779,515 27.26
4.359 1591 1,777,478 27.23
4.362 1592 1,775,442 27.20
4.364 1593 1,773,405 27.17
4.367 1594 1,771,369 27.14
4.370 1595 1,769,332 27.11
4.373 1596 1,767,296 27.08
4.375 1597 1,765,259 27.05
4.378 1598 1,763,223 27.02
4.381 1599 1,761,186 26.99
4.384 1600 1,759,150 26.96
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4.386 1601 1,757,113 26.93
4.389 1602 1,755,077 26.90
4.392 1603 1,753,040 26.87
4.395 1604 1,751,004 26.84
4.397 1605 1,748,967 26.81
4.400 1606 1,746,931 26.78
4.403 1607 1,744,894 26.75
4.405 1608 1,742,858 26.72
4.408 1609 1,740,821 26.69
4.411 1610 1,738,785 26.66
4.414 1611 1,736,748 26.63
4.416 1612 1,734,712 26.60
4.419 1613 1,732,676 26.57
4.422 1614 1,730,639 26.54
4.425 1615 1,728,603 26.51
4.427 1616 1,726,566 26.48
4.430 1617 1,724,530 26.45
4.433 1618 1,722,493 26.42
4.436 1619 1,720,457 26.39
4.438 1620 1,718,420 26.36
4.441 1621 1,716,384 26.33
4.444 1622 1,714,347 26.30
4.447 1623 1,712,311 26.27
4.449 1624 1,710,274 26.24
4.452 1625 1,708,238 26.21
4.455 1626 1,706,201 26.18
4.458 1627 1,704,165 26.15
4.460 1628 1,702,128 26.12
4.463 1629 1,700,092 26.09
4.466 1630 1,698,055 26.06
4.468 1631 1,696,019 26.03
4.471 1632 1,693,982 26.00
4.474 1633 1,691,946 25.97
4.477 1634 1,689,909 25.94
4.479 1635 1,687,873 25.91
4.482 1636 1,685,836 25.88
4.485 1637 1,683,800 25.85
4.488 1638 1,681,763 25.82
4.490 1639 1,679,727 25.79
4.493 1640 1,677,691 25.76
4.496 1641 1,675,654 25.73
4.499 1642 1,673,618 25.70
4.501 1643 1,671,581 25.67
4.504 1644 1,669,545 25.64
4.507 1645 1,667,508 25.61
4.510 1646 1,665,472 25.58
4.512 1647 1,663,435 25.55
4.515 1648 1,661,399 25.52
4.518 1649 1,659,362 25.49
4.521 1650 1,657,326 25.46
4.523 1651 1,655,289 25.43
4.526 1652 1,653,253 25.40
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4.529 1653 1,651,216 25.37
4.532 1654 1,649,180 25.34
4.534 1655 1,647,143 25.31
4.537 1656 1,645,107 25.28
4.540 1657 1,643,070 25.25
4.542 1658 1,641,034 25.22
4.545 1659 1,638,997 25.19
4.548 1660 1,636,961 25.16
4.551 1661 1,634,924 25.13
4.553 1662 1,632,888 25.10
4.556 1663 1,630,851 25.07
4.559 1664 1,628,815 25.04
4.562 1665 1,626,778 25.01
4.564 1666 1,624,742 24.98
4.567 1667 1,622,705 24.95
4.570 1668 1,620,669 24.92
4.573 1669 1,618,633 24.89
4.575 1670 1,616,596 24.86
4.578 1671 1,614,560 24.83
4.581 1672 1,612,523 24.80
4.584 1673 1,610,487 24.77
4.586 1674 1,608,450 24.74
4.589 1675 1,606,414 24.71
4.592 1676 1,604,377 24.68
4.595 1677 1,602,341 24.65
4.597 1678 1,600,304 24.62
4.600 1679 1,598,268 24.59
4.603 1680 1,596,231 24.56
4.605 1681 1,594,195 24.52
4.608 1682 1,592,158 24.49
4.611 1683 1,590,122 24.46
4.614 1684 1,588,085 24.43
4.616 1685 1,586,049 24.40
4.619 1686 1,584,012 24.37
4.622 1687 1,581,976 24.34
4.625 1688 1,579,939 24.31
4.627 1689 1,577,903 24.28
4.630 1690 1,575,866 24.25
4.633 1691 1,573,830 24.22
4.636 1692 1,571,793 24.19
4.638 1693 1,569,757 24.16
4.641 1694 1,567,720 24.13
4.644 1695 1,565,684 24.10
4.647 1696 1,563,648 24.07
4.649 1697 1,561,611 24.04
4.652 1698 1,559,575 24.01
4.655 1699 1,557,538 23.98
4.658 1700 1,555,502 23.95
4.660 1701 1,553,465 23.92
4.663 1702 1,551,429 23.89
4.666 1703 1,549,392 23.86
4.668 1704 1,547,356 23.83
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4.671 1705 1,545,319 23.80
4.674 1706 1,543,283 23.77
4.677 1707 1,541,246 23.74
4.679 1708 1,539,210 23.71
4.682 1709 1,537,173 23.68
4.685 1710 1,535,137 23.65
4.688 1711 1,533,100 23.62
4.690 1712 1,531,064 23.59
4.693 1713 1,529,027 23.56
4.696 1714 1,526,991 23.53
4.699 1715 1,524,954 23.50
4.701 1716 1,522,918 23.47
4.704 1717 1,520,881 23.44
4.707 1718 1,518,845 23.41
4.710 1719 1,516,808 23.38
4.712 1720 1,514,772 23.35
4.715 1721 1,512,735 23.32
4.718 1722 1,510,699 23.29
4.721 1723 1,508,662 23.26
4.723 1724 1,506,626 23.23
4.726 1725 1,504,590 23.20
4.729 1726 1,502,553 23.17
4.732 1727 1,500,517 23.14
4.734 1728 1,498,480 23.11
4.737 1729 1,496,444 23.08
4.740 1730 1,494,407 23.05
4.742 1731 1,492,371 23.02
4.745 1732 1,490,334 22.99
4.748 1733 1,488,298 22.96
4.751 1734 1,486,261 22.93
4.753 1735 1,484,225 22.90
4.756 1736 1,482,188 22.87
4.759 1737 1,480,152 22.84
4.762 1738 1,478,115 22.81
4.764 1739 1,476,079 22.78
4.767 1740 1,474,042 22.75
4.770 1741 1,472,006 22.72
4.773 1742 1,469,969 22.69
4.775 1743 1,467,933 22.66
4.778 1744 1,465,896 22.63
4.781 1745 1,463,860 22.60
4.784 1746 1,461,823 22.57
4.786 1747 1,459,787 22.54
4.789 1748 1,457,750 22.51
4.792 1749 1,455,714 22.48
4.795 1750 1,453,677 22.45
4.797 1751 1,451,641 22.42
4.800 1752 1,449,605 22.39
4.803 1753 1,447,568 22.36
4.805 1754 1,445,532 22.33
4.808 1755 1,443,495 22.30
4.811 1756 1,441,459 22.27
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4.814 1757 1,439,422 22.24
4.816 1758 1,437,386 22.21
4.819 1759 1,435,349 22.18
4.822 1760 1,433,313 22.15
4.825 1761 1,431,276 22.12
4.827 1762 1,429,240 22.09
4.830 1763 1,427,203 22.06
4.833 1764 1,425,167 22.03
4.836 1765 1,423,130 22.00
4.838 1766 1,421,094 21.97
4.841 1767 1,419,057 21.94
4.844 1768 1,417,021 21.91
4.847 1769 1,414,984 21.88
4.849 1770 1,412,948 21.85
4.852 1771 1,410,911 21.82
4.855 1772 1,408,875 21.79
4.858 1773 1,406,838 21.76
4.860 1774 1,404,802 21.73
4.863 1775 1,402,765 21.70
4.866 1776 1,400,729 21.67
4.868 1777 1,398,692 21.64
4.871 1778 1,396,656 21.61
4.874 1779 1,394,619 21.58
4.877 1780 1,392,583 21.55
4.879 1781 1,390,547 21.52
4.882 1782 1,388,510 21.49
4.885 1783 1,386,474 21.46
4.888 1784 1,384,437 21.43
4.890 1785 1,382,401 21.40
4.893 1786 1,380,364 21.37
4.896 1787 1,378,328 21.34
4.899 1788 1,376,291 21.31
4.901 1789 1,374,255 21.28
4.904 1790 1,372,218 21.25
4.907 1791 1,370,182 21.22
4.910 1792 1,368,145 21.19
4.912 1793 1,366,109 21.16
4.915 1794 1,364,072 21.13
4.918 1795 1,362,036 21.10
4.921 1796 1,359,999 21.07
4.923 1797 1,357,963 21.04
4.926 1798 1,355,926 21.01
4.929 1799 1,353,890 20.98
4.932 1800 1,351,853 20.95
4.934 1801 1,349,817 20.92
4.937 1802 1,347,780 20.89
4.940 1803 1,345,744 20.86
4.942 1804 1,343,707 20.83
4.945 1805 1,341,671 20.80
4.948 1806 1,339,634 20.77
4.951 1807 1,337,598 20.74
4.953 1808 1,335,562 20.71
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4.956 1809 1,333,525 20.68
4.959 1810 1,331,489 20.65
4.962 1811 1,329,452 20.62
4.964 1812 1,327,416 20.59
4.967 1813 1,325,379 20.56
4.970 1814 1,323,343 20.53
4.973 1815 1,321,306 20.50
4.975 1816 1,319,270 20.47
4.978 1817 1,317,233 20.44
4.981 1818 1,315,197 20.41
4.984 1819 1,313,160 20.38
4.986 1820 1,311,124 20.35
4.989 1821 1,309,087 20.32
4.992 1822 1,307,051 20.29
4.995 1823 1,305,014 20.26
4.997 1824 1,302,978 20.23
5.000 1825 1,300,941 20.20
5.003 1826 1,298,905 20.17
5.005 1827 1,296,868 20.14
5.008 1828 1,294,832 20.11
5.011 1829 1,292,795 20.08
5.014 1830 1,290,759 20.05
5.016 1831 1,288,722 20.02
5.019 1832 1,286,686 19.99
5.022 1833 1,284,649 19.96
5.025 1834 1,282,613 19.93
5.027 1835 1,280,576 19.90
5.030 1836 1,278,540 19.87
5.033 1837 1,276,504 19.84
5.036 1838 1,274,467 19.81
5.038 1839 1,272,431 19.78
5.041 1840 1,270,394 19.75
5.044 1841 1,268,358 19.72
5.047 1842 1,266,321 19.69
5.049 1843 1,264,285 19.66
5.052 1844 1,262,248 19.63
5.055 1845 1,260,212 19.60
5.058 1846 1,258,175 19.57
5.060 1847 1,256,139 19.54
5.063 1848 1,254,102 19.51
5.066 1849 1,252,066 19.48
5.068 1850 1,250,029 19.45
5.071 1851 1,247,993 19.42
5.074 1852 1,245,956 19.39
5.077 1853 1,243,920 19.36
5.079 1854 1,241,883 19.33
5.082 1855 1,239,847 19.30
5.085 1856 1,237,810 19.27
5.088 1857 1,235,774 19.24
5.090 1858 1,233,737 19.21
5.093 1859 1,231,701 19.18
5.096 1860 1,229,664 19.15
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5.099 1861 1,227,628 19.12
5.101 1862 1,225,591 19.09
5.104 1863 1,223,555 19.06
5.107 1864 1,221,519 19.03
5.110 1865 1,219,482 19.00
5.112 1866 1,217,446 18.97
5.115 1867 1,215,409 18.94
5.118 1868 1,213,373 18.91
5.121 1869 1,211,336 18.88
5.123 1870 1,209,300 18.85
5.126 1871 1,207,263 18.82
5.129 1872 1,205,227 18.79
5.132 1873 1,203,190 18.76
5.134 1874 1,201,154 18.73
5.137 1875 1,199,117 18.70
5.140 1876 1,197,081 18.67
5.142 1877 1,195,044 18.64
5.145 1878 1,193,008 18.61
5.148 1879 1,190,971 18.58
5.151 1880 1,188,935 18.55
5.153 1881 1,186,898 18.52
5.156 1882 1,184,862 18.49
5.159 1883 1,182,825 18.46
5.162 1884 1,180,789 18.43
5.164 1885 1,178,752 18.40
5.167 1886 1,176,716 18.37
5.170 1887 1,174,679 18.34
5.173 1888 1,172,643 18.31
5.175 1889 1,170,606 18.28
5.178 1890 1,168,570 18.25
5.181 1891 1,166,533 18.22
5.184 1892 1,164,497 18.19
5.186 1893 1,162,461 18.16
5.189 1894 1,160,424 18.13
5.192 1895 1,158,388 18.10
5.195 1896 1,156,351 18.07
5.197 1897 1,154,315 18.04
5.200 1898 1,152,278 18.01
5.203 1899 1,150,242 17.98
5.205 1900 1,148,205 17.95
5.208 1901 1,146,169 17.92
5.211 1902 1,144,132 17.89
5.214 1903 1,142,096 17.86
5.216 1904 1,140,059 17.83
5.219 1905 1,138,023 17.79
5.222 1906 1,135,986 17.76
5.225 1907 1,133,950 17.73
5.227 1908 1,131,913 17.70
5.230 1909 1,129,877 17.67
5.233 1910 1,127,840 17.64
5.236 1911 1,125,804 17.61
5.238 1912 1,123,767 17.58
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(mg/L)
5.241 1913 1,121,731 17.55
5.244 1914 1,119,694 17.52
5.247 1915 1,117,658 17.49
5.249 1916 1,115,621 17.46
5.252 1917 1,113,585 17.43
5.255 1918 1,111,548 17.40
5.258 1919 1,109,512 17.37
5.260 1920 1,107,475 17.34
5.263 1921 1,105,439 17.31
5.266 1922 1,103,403 17.28
5.268 1923 1,101,366 17.25
5.271 1924 1,099,330 17.22
5.274 1925 1,097,293 17.19
5.277 1926 1,095,257 17.16
5.279 1927 1,093,220 17.13
5.282 1928 1,091,184 17.10
5.285 1929 1,089,147 17.07
5.288 1930 1,087,111 17.04
5.290 1931 1,085,074 17.01
5.293 1932 1,083,038 16.98
5.296 1933 1,081,001 16.95
5.299 1934 1,078,965 16.92
5.301 1935 1,076,928 16.89
5.304 1936 1,074,892 16.86
5.307 1937 1,072,855 16.83
5.310 1938 1,070,819 16.80
5.312 1939 1,068,782 16.77
5.315 1940 1,066,746 16.74
5.318 1941 1,064,709 16.71
5.321 1942 1,062,673 16.68
5.323 1943 1,060,636 16.65
5.326 1944 1,058,600 16.62
5.329 1945 1,056,563 16.59
5.332 1946 1,054,527 16.56
5.334 1947 1,052,490 16.53
5.337 1948 1,050,454 16.50
5.340 1949 1,048,418 16.47
5.342 1950 1,046,381 16.44
5.345 1951 1,044,345 16.41
5.348 1952 1,042,308 16.38
5.351 1953 1,040,272 16.35
5.353 1954 1,038,235 16.32
5.356 1955 1,036,199 16.29
5.359 1956 1,034,162 16.26
5.362 1957 1,032,126 16.23
5.364 1958 1,030,089 16.20
5.367 1959 1,028,053 16.17
5.370 1960 1,026,016 16.14
5.373 1961 1,023,980 16.11
5.375 1962 1,021,943 16.08
5.378 1963 1,019,907 16.05
5.381 1964 1,017,870 16.02



Year
Day

Mass

Remaining

Conc.

mg/L
Year Post

Remediation

Days Post

Remediation

Conc.

(mg/L)
5.384 1965 1,015,834 15.99
5.386 1966 1,013,797 15.96
5.389 1967 1,011,761 15.93
5.392 1968 1,009,724 15.90
5.395 1969 1,007,688 15.87
5.397 1970 1,005,651 15.84
5.400 1971 1,003,615 15.81
5.403 1972 1,001,578 15.78
5.405 1973 999,542 15.75
5.408 1974 997,505 15.72
5.411 1975 995,469 15.69
5.414 1976 993,432 15.66
5.416 1977 991,396 15.63
5.419 1978 989,360 15.60
5.422 1979 987,323 15.57
5.425 1980 985,287 15.54
5.427 1981 983,250 15.51
5.430 1982 981,214 15.48
5.433 1983 979,177 15.45
5.436 1984 977,141 15.42
5.438 1985 975,104 15.39
5.441 1986 973,068 15.36
5.444 1987 971,031 15.33
5.447 1988 968,995 15.30
5.449 1989 966,958 15.27
5.452 1990 964,922 15.24
5.455 1991 962,885 15.21
5.458 1992 960,849 15.18
5.460 1993 958,812 15.15
5.463 1994 956,776 15.12
5.466 1995 954,739 15.09
5.468 1996 952,703 15.06
5.471 1997 950,666 15.03
5.474 1998 948,630 15.00
5.477 1999 946,593 14.97
5.479 2000 944,557 14.94
5.482 2001 942,520 14.91
5.485 2002 940,484 14.88
5.488 2003 938,447 14.85
5.490 2004 936,411 14.82
5.493 2005 934,375 14.79
5.496 2006 932,338 14.76
5.499 2007 930,302 14.73
5.501 2008 928,265 14.70
5.504 2009 926,229 14.67
5.507 2010 924,192 14.64
5.510 2011 922,156 14.61
5.512 2012 920,119 14.58
5.515 2013 918,083 14.55
5.518 2014 916,046 14.52
5.521 2015 914,010 14.49
5.523 2016 911,973 14.46
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5.526 2017 909,937 14.43
5.529 2018 907,900 14.40
5.532 2019 905,864 14.37
5.534 2020 903,827 14.34
5.537 2021 901,791 14.31
5.540 2022 899,754 14.28
5.542 2023 897,718 14.25
5.545 2024 895,681 14.22
5.548 2025 893,645 14.19
5.551 2026 891,608 14.16
5.553 2027 889,572 14.13
5.556 2028 887,535 14.10
5.559 2029 885,499 14.07
5.562 2030 883,462 14.04
5.564 2031 881,426 14.01
5.567 2032 879,389 13.98
5.570 2033 877,353 13.95
5.573 2034 875,317 13.92
5.575 2035 873,280 13.89
5.578 2036 871,244 13.86
5.581 2037 869,207 13.83
5.584 2038 867,171 13.80
5.586 2039 865,134 13.77
5.589 2040 863,098 13.74
5.592 2041 861,061 13.71
5.595 2042 859,025 13.68
5.597 2043 856,988 13.65
5.600 2044 854,952 13.62
5.603 2045 852,915 13.59
5.605 2046 850,879 13.56
5.608 2047 848,842 13.53
5.611 2048 846,806 13.50
5.614 2049 844,769 13.47
5.616 2050 842,733 13.44
5.619 2051 840,696 13.41
5.622 2052 838,660 13.38
5.625 2053 836,623 13.35
5.627 2054 834,587 13.32
5.630 2055 832,550 13.29
5.633 2056 830,514 13.26
5.636 2057 828,477 13.23
5.638 2058 826,441 13.20
5.641 2059 824,404 13.17
5.644 2060 822,368 13.14
5.647 2061 820,332 13.11
5.649 2062 818,295 13.08
5.652 2063 816,259 13.05
5.655 2064 814,222 13.02
5.658 2065 812,186 12.99
5.660 2066 810,149 12.96
5.663 2067 808,113 12.93
5.666 2068 806,076 12.90
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5.668 2069 804,040 12.87
5.671 2070 802,003 12.84
5.674 2071 799,967 12.81
5.677 2072 797,930 12.78
5.679 2073 795,894 12.75
5.682 2074 793,857 12.72
5.685 2075 791,821 12.69
5.688 2076 789,784 12.66
5.690 2077 787,748 12.63
5.693 2078 785,711 12.60
5.696 2079 783,675 12.57
5.699 2080 781,638 12.54
5.701 2081 779,602 12.51
5.704 2082 777,565 12.48
5.707 2083 775,529 12.45
5.710 2084 773,492 12.42
5.712 2085 771,456 12.39
5.715 2086 769,419 12.36
5.718 2087 767,383 12.33
5.721 2088 765,346 12.30
5.723 2089 763,310 12.27
5.726 2090 761,274 12.24
5.729 2091 759,237 12.21
5.732 2092 757,201 12.18
5.734 2093 755,164 12.15
5.737 2094 753,128 12.12
5.740 2095 751,091 12.09
5.742 2096 749,055 12.06
5.745 2097 747,018 12.03
5.748 2098 744,982 12.00
5.751 2099 742,945 11.97
5.753 2100 740,909 11.94
5.756 2101 738,872 11.91
5.759 2102 736,836 11.88
5.762 2103 734,799 11.85
5.764 2104 732,763 11.82
5.767 2105 730,726 11.79
5.770 2106 728,690 11.76
5.773 2107 726,653 11.73
5.775 2108 724,617 11.70
5.778 2109 722,580 11.67
5.781 2110 720,544 11.64
5.784 2111 718,507 11.61
5.786 2112 716,471 11.58
5.789 2113 714,434 11.55
5.792 2114 712,398 11.52
5.795 2115 710,361 11.49
5.797 2116 708,325 11.46
5.800 2117 706,289 11.43
5.803 2118 704,252 11.40
5.805 2119 702,216 11.37
5.808 2120 700,179 11.34
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5.811 2121 698,143 11.31
5.814 2122 696,106 11.28
5.816 2123 694,070 11.25
5.819 2124 692,033 11.22
5.822 2125 689,997 11.19
5.825 2126 687,960 11.16
5.827 2127 685,924 11.13
5.830 2128 683,887 11.10
5.833 2129 681,851 11.06
5.836 2130 679,814 11.03
5.838 2131 677,778 11.00
5.841 2132 675,741 10.97
5.844 2133 673,705 10.94
5.847 2134 671,668 10.91
5.849 2135 669,632 10.88
5.852 2136 667,595 10.85
5.855 2137 665,559 10.82
5.858 2138 663,522 10.79
5.860 2139 661,486 10.76
5.863 2140 659,449 10.73
5.866 2141 657,413 10.70
5.868 2142 655,376 10.67
5.871 2143 653,340 10.64
5.874 2144 651,303 10.61
5.877 2145 649,267 10.58
5.879 2146 647,231 10.55
5.882 2147 645,194 10.52
5.885 2148 643,158 10.49
5.888 2149 641,121 10.46
5.890 2150 639,085 10.43
5.893 2151 637,048 10.40
5.896 2152 635,012 10.37
5.899 2153 632,975 10.34
5.901 2154 630,939 10.31
5.904 2155 628,902 10.28
5.907 2156 626,866 10.25
5.910 2157 624,829 10.22
5.912 2158 622,793 10.19
5.915 2159 620,756 10.16
5.918 2160 618,720 10.13
5.921 2161 616,683 10.10
5.923 2162 614,647 10.07
5.926 2163 612,610 10.04
5.929 2164 610,574 10.01
5.932 2165 608,537 9.98
5.934 2166 606,501 9.95
5.937 2167 604,464 9.92
5.940 2168 602,428 9.89
5.942 2169 600,391 9.86
5.945 2170 598,355 9.83
5.948 2171 596,318 9.80
5.951 2172 594,282 9.77
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5.953 2173 592,246 9.74
5.956 2174 590,209 9.71
5.959 2175 588,173 9.68
5.962 2176 586,136 9.65
5.964 2177 584,100 9.62
5.967 2178 582,063 9.59
5.970 2179 580,027 9.56
5.973 2180 577,990 9.53
5.975 2181 575,954 9.50
5.978 2182 573,917 9.47
5.981 2183 571,881 9.44
5.984 2184 569,844 9.41
5.986 2185 567,808 9.38
5.989 2186 565,771 9.35
5.992 2187 563,735 9.32
5.995 2188 561,698 9.29
5.997 2189 559,662 9.26
6.000 2190 557,625 9.23
6.003 2191 555,589 9.20
6.005 2192 553,552 9.17
6.008 2193 551,516 9.14
6.011 2194 549,479 9.11
6.014 2195 547,443 9.08
6.016 2196 545,406 9.05
6.019 2197 543,370 9.02
6.022 2198 541,333 8.99
6.025 2199 539,297 8.96
6.027 2200 537,260 8.93
6.030 2201 535,224 8.90
6.033 2202 533,188 8.87
6.036 2203 531,151 8.84
6.038 2204 529,115 8.81
6.041 2205 527,078 8.78
6.044 2206 525,042 8.75
6.047 2207 523,005 8.72
6.049 2208 520,969 8.69
6.052 2209 518,932 8.66
6.055 2210 516,896 8.63
6.058 2211 514,859 8.60
6.060 2212 512,823 8.57
6.063 2213 510,786 8.54
6.066 2214 508,750 8.51
6.068 2215 506,713 8.48
6.071 2216 504,677 8.45
6.074 2217 502,640 8.42
6.077 2218 500,604 8.39
6.079 2219 498,567 8.36
6.082 2220 496,531 8.33
6.085 2221 494,494 8.30
6.088 2222 492,458 8.27
6.090 2223 490,421 8.24
6.093 2224 488,385 8.21
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6.096 2225 486,348 8.18
6.099 2226 484,312 8.15
6.101 2227 482,275 8.12
6.104 2228 480,239 8.09
6.107 2229 478,203 8.06
6.110 2230 476,166 8.03
6.112 2231 474,130 8.00
6.115 2232 472,093 7.97
6.118 2233 470,057 7.94
6.121 2234 468,020 7.91
6.123 2235 465,984 7.88
6.126 2236 463,947 7.85
6.129 2237 461,911 7.82
6.132 2238 459,874 7.79
6.134 2239 457,838 7.76
6.137 2240 455,801 7.73
6.140 2241 453,765 7.70
6.142 2242 451,728 7.67
6.145 2243 449,692 7.64
6.148 2244 447,655 7.61
6.151 2245 445,619 7.58
6.153 2246 443,582 7.55
6.156 2247 441,546 7.52
6.159 2248 439,509 7.49
6.162 2249 437,473 7.46
6.164 2250 435,436 7.43
6.167 2251 433,400 7.40
6.170 2252 431,363 7.37
6.173 2253 429,327 7.34
6.175 2254 427,290 7.31
6.178 2255 425,254 7.28
6.181 2256 423,217 7.25
6.184 2257 421,181 7.22
6.186 2258 419,145 7.19
6.189 2259 417,108 7.16
6.192 2260 415,072 7.13
6.195 2261 413,035 7.10
6.197 2262 410,999 7.07
6.200 2263 408,962 7.04
6.203 2264 406,926 7.01
6.205 2265 404,889 6.98
6.208 2266 402,853 6.95
6.211 2267 400,816 6.92
6.214 2268 398,780 6.89
6.216 2269 396,743 6.86
6.219 2270 394,707 6.83
6.222 2271 392,670 6.80
6.225 2272 390,634 6.77
6.227 2273 388,597 6.74
6.230 2274 386,561 6.71
6.233 2275 384,524 6.68
6.236 2276 382,488 6.65
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6.238 2277 380,451 6.62
6.241 2278 378,415 6.59
6.244 2279 376,378 6.56
6.247 2280 374,342 6.53
6.249 2281 372,305 6.50
6.252 2282 370,269 6.47
6.255 2283 368,232 6.44
6.258 2284 366,196 6.41
6.260 2285 364,159 6.38
6.263 2286 362,123 6.35
6.266 2287 360,087 6.32
6.268 2288 358,050 6.29
6.271 2289 356,014 6.26
6.274 2290 353,977 6.23
6.277 2291 351,941 6.20
6.279 2292 349,904 6.17
6.282 2293 347,868 6.14
6.285 2294 345,831 6.11
6.288 2295 343,795 6.08
6.290 2296 341,758 6.05
6.293 2297 339,722 6.02
6.296 2298 337,685 5.99
6.299 2299 335,649 5.96
6.301 2300 333,612 5.93
6.304 2301 331,576 5.90
6.307 2302 329,539 5.87
6.310 2303 327,503 5.84
6.312 2304 325,466 5.81
6.315 2305 323,430 5.78
6.318 2306 321,393 5.75
6.321 2307 319,357 5.72
6.323 2308 317,320 5.69
6.326 2309 315,284 5.66
6.329 2310 313,247 5.63
6.332 2311 311,211 5.60
6.334 2312 309,174 5.57
6.337 2313 307,138 5.54
6.340 2314 305,102 5.51
6.342 2315 303,065 5.48
6.345 2316 301,029 5.45
6.348 2317 298,992 5.42
6.351 2318 296,956 5.39
6.353 2319 294,919 5.36
6.356 2320 292,883 5.33
6.359 2321 290,846 5.30
6.362 2322 288,810 5.27
6.364 2323 286,773 5.24
6.367 2324 284,737 5.21
6.370 2325 282,700 5.18
6.373 2326 280,664 5.15
6.375 2327 278,627 5.12
6.378 2328 276,591 5.09
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6.381 2329 274,554 5.06
6.384 2330 272,518 5.03
6.386 2331 270,481 5.00
6.389 2332 268,445 4.97
6.392 2333 266,408 4.94
6.395 2334 264,372 4.91
6.397 2335 262,335 4.88
6.400 2336 260,299 4.85
6.403 2337 258,262 4.82
6.405 2338 256,226 4.79
6.408 2339 254,189 4.76
6.411 2340 252,153 4.73
6.414 2341 250,116 4.70
6.416 2342 248,080 4.67
6.419 2343 246,044 4.64
6.422 2344 244,007 4.61
6.425 2345 241,971 4.58
6.427 2346 239,934 4.55
6.430 2347 237,898 4.52
6.433 2348 235,861 4.49
6.436 2349 233,825 4.46
6.438 2350 231,788 4.43
6.441 2351 229,752 4.40
6.444 2352 227,715 4.37
6.447 2353 225,679 4.33
6.449 2354 223,642 4.30
6.452 2355 221,606 4.27
6.455 2356 219,569 4.24
6.458 2357 217,533 4.21
6.460 2358 215,496 4.18
6.463 2359 213,460 4.15
6.466 2360 211,423 4.12
6.468 2361 209,387 4.09
6.471 2362 207,350 4.06
6.474 2363 205,314 4.03
6.477 2364 203,277 4.00
6.479 2365 201,241 3.97
6.482 2366 199,204 3.94
6.485 2367 197,168 3.91
6.488 2368 195,131 3.88
6.490 2369 193,095 3.85
6.493 2370 191,059 3.82
6.496 2371 189,022 3.79
6.499 2372 186,986 3.76
6.501 2373 184,949 3.73
6.504 2374 182,913 3.70
6.507 2375 180,876 3.67
6.510 2376 178,840 3.64
6.512 2377 176,803 3.61
6.515 2378 174,767 3.58
6.518 2379 172,730 3.55
6.521 2380 170,694 3.52
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6.523 2381 168,657 3.49
6.526 2382 166,621 3.46
6.529 2383 164,584 3.43
6.532 2384 162,548 3.40
6.534 2385 160,511 3.37
6.537 2386 158,475 3.34
6.540 2387 156,438 3.31
6.542 2388 154,402 3.28
6.545 2389 152,365 3.25
6.548 2390 150,329 3.22
6.551 2391 148,292 3.19
6.553 2392 146,256 3.16
6.556 2393 144,219 3.13
6.559 2394 142,183 3.10
6.562 2395 140,146 3.07
6.564 2396 138,110 3.04
6.567 2397 136,073 3.01
6.570 2398 134,037 2.98
6.573 2399 132,001 2.95
6.575 2400 129,964 2.92
6.578 2401 127,928 2.89
6.581 2402 125,891 2.86
6.584 2403 123,855 2.83
6.586 2404 121,818 2.80
6.589 2405 119,782 2.77
6.592 2406 117,745 2.74
6.595 2407 115,709 2.71
6.597 2408 113,672 2.68
6.600 2409 111,636 2.65
6.603 2410 109,599 2.62
6.605 2411 107,563 2.59
6.608 2412 105,526 2.56
6.611 2413 103,490 2.53
6.614 2414 101,453 2.50
6.616 2415 99,417 2.47
6.619 2416 97,380 2.44
6.622 2417 95,344 2.41
6.625 2418 93,307 2.38
6.627 2419 91,271 2.35
6.630 2420 89,234 2.32
6.633 2421 87,198 2.29
6.636 2422 85,161 2.26
6.638 2423 83,125 2.23
6.641 2424 81,088 2.20
6.644 2425 79,052 2.17
6.647 2426 77,016 2.14
6.649 2427 74,979 2.11
6.652 2428 72,943 2.08
6.655 2429 70,906 2.05
6.658 2430 68,870 2.02
6.660 2431 66,833 1.99
6.663 2432 64,797 1.96
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6.666 2433 62,760 1.93
6.668 2434 60,724 1.90
6.671 2435 58,687 1.87
6.674 2436 56,651 1.84
6.677 2437 54,614 1.81
6.679 2438 52,578 1.78
6.682 2439 50,541 1.75
6.685 2440 48,505 1.72
6.688 2441 46,468 1.69
6.690 2442 44,432 1.66
6.693 2443 42,395 1.63
6.696 2444 40,359 1.60
6.699 2445 38,322 1.57
6.701 2446 36,286 1.54
6.704 2447 34,249 1.51
6.707 2448 32,213 1.48
6.710 2449 30,176 1.45
6.712 2450 28,140 1.42
6.715 2451 26,103 1.39
6.718 2452 24,067 1.36
6.721 2453 22,030 1.33
6.723 2454 19,994 1.30
6.726 2455 17,958 1.27
6.729 2456 15,921 1.24
6.732 2457 13,885 1.21
6.734 2458 11,848 1.18
6.737 2459 9,812 1.15
6.740 2460 7,775 1.12
6.742 2461 5,739 1.09
6.745 2462 3,702 1.06
6.748 2463 1,666 1 1.03 0.03004466
6.751 2464 (371) 1
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